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Do You Know 


co That the ASEE he adquarters staff 
wishes each of you a Happy New Year? 
This is the only means of direct com- 
munication with all of you, except for the 
the opportunity is 
“May the 


on vou and enable 


lues notices, and ) 


iken to say to each, good 
Lord look kindly 


} 
vour blessings to the fullest; may 


you 
to enjoy 
happiness, go d health, and the inner 
satistaction fa 


job well done be with 
it the vear.” 


you through 
te That th Projects Management 
Group has had its first meeting? The 
responsibilities of PMG were reviewed in 


the November “Do You Know.” You will 


recall that its basic purpose is to review 
ind initiate proposals involving funds 
from non-ASEE sources and to follow 
them al to ultimate action programs 
based on the results of the studies. 
Neither the Executive Board nor the 
General Council has the time to do all 
these thi us some five proposals al 


} 


ready are in the hands of the Commit- 


tee, one of which is a plan for financing 





the work of PMG and employing ade- 
juate etarial help. When the deci- 
sion W made last June to establish 
PMG it seemed fairly certain that the 


Ford Foundation would provide support 
ASEE projects. Now 
i I { been le ined 
that the Ford Foundation will not sup- 
port ASEE projects. Our egg 
the wror u basket 


ticularly fh 


Ss were in 
nd ot} PI I 
and other support, pal 


m NSF 


is now being sought 


& That the work of CDEF is being 
ontinued as a three-pronged program. 
ECAC has faculty recruitment as_ its 
hore, a new committee under Ray Bolz 
f Case has faculty development as its 


utilization is 
Educational 


acuteness ot 


respo! sibility and faculty 
he responsibility of the 


Methods Division. The 


faculty nee ds 18 


+} 


still present, as evidenced 
by the following figures. The “counted” 
freshman engineering 


. 
3,96 


enrollment is up 
reversing a two-year 


over last vear 


rgraduate en- 

ibout 2.7%. 
The continued increase in M.S ind 
Ph.D. degrees granted is a good sign, but 
will it hold up as the number of B.S 
] 


graduate § decreasesr 


unde 


low n 


decrease. The total 


gineering enrollment is « 


ach mem- 


~ That on t 


ber institution someone is responsible for 


f 


promoting individual membership? Have 
to make his job 
easier by offering to make some pe rsonal 


ASEE a 


you done your share 


contacts or to explair nd its work 


to a potential member? Some schools 
have 75 to 100 f their faculties as 
members Is yours as high as it could 


or should be? If it isn’t, be certain it is 
not something to which 


by default. 


vou contribute 


B® That the annual College-Industry 
Conference is at the 

cinnati on February 2 and 3? The pro 
gram has Climate” as its 
theme, and the RWI Division has worked 
hard to promote attendance. Representa- 
tives of industry will be there. If past 
will be few educa- 


reps its ther 
Too bad more d don’t attend 


University of Cin 


“« 1 
Professional 


history 


tors. 


Technical Institute Divi 


ing an extensive reorgan 


He That the 
sion is underg ‘ 
ization in order that it can better meet 
the needs of technical institutes and their 
aching staffs? AY 

Committee” is being organ 
technical 


| 
curricula 


te “Administrative 
zed with each 
institute having o 
accredited by ECPD 
This forms 
which can consider administrative mat- 


manner similar to ECAC. The 


1 part of the reorganization is to 


me or more 
having 
one representative. a group 
ters In a 


Secor 


rt 
] 1 
direct more of the activities of the Divi- 
] ] } ° : 
sion toward academic personne! This is 


being done in order that technical insti- 


together and talk 


problems in the way 


tute teachers can get 
ver their 
that engineering teacher’ get together in 
the other divisions of the Society to dis- 


“See 
cuss thelr 


same 


affairs 
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with grad- 


te That everyone connected 
uate students should know about the Na- 
tional Science Foundation Graduate Fel 
lowship awards? Applicants must be 
citizens or nationals of the United States 
and have demonstrated ability and spe- 
cial aptitude for advanced training in the 
sciences and engineering. 

record 


to take the 
Students entering graduate 


The \ also are 
required graduate 
examination 
school for the first time 


have had less than one vear of graduate 


and those who 


study receive an annual stipend of $1800 
Fellows who need one final calendar year 
of training for their doctoral degrees r¢ 

ceive a stipend of $2200, and those be- 
tween these two groups will receive sti 
pends of $2000 annually 


allowance of $500 per annum for spouse 


A dependency 


and for each dependent child normally 
will be Tuition, laboratory 


fees, 


available. 
and limited travel allowances also 
will be provided. Application material 
should be obtained from the Fellowship 
Office, National Academy of 
National Research Council, 2101 Consti 
tution Avenue, N.W., Washington 25 
D. C. But don’t anyone to 
start an application now; the deadline 


was January 6 


Sciences 


encourage 


& That there is a “World Wide Grad- 
uate Award Directory’? Fellowships, as 


sistantships. prizes, scholarships, and 
work study plans for students and pro 
led and pub 


Place- 


Brow yh 


fessional people are comp! 
lished by the 
ment Institute, Box 99 
Ivn AR New York 


per COp\S 


Advancement and 
Statio ts 


The cost is $3.00 


10) NSF postdoc . 


ae That three of the 


toral fellowship awards for advanced 
study and research in the sciences went 


to engineers? Each fellow 
stipend of $4500, an allowance 


pendents, and a limited allowance to aid 


receives a 


tor de 


in defraving the cost of travel to the af 
filiated The three in engi- 
neering selected the Imperial Coll 


institution 
ege Ol 
Science and Technology in England, the 
London School ot Hy giene and Tropical 
Medicine in England, and the Max 
Planck-Institute in Gottingen.German\ 


ENGINEERING EDUC 


ATION 


ee That active l | 
grams aiding engineering education 
Pan-American 


growing responsibility of the { 


participation 1} 
countries seems to be 

of A 
major contribution has been made ] 
Dean S. S. Steinberg who ry 
cently Was honored by the G VerTnment 


of Brazil for his contribution t 


Emeritus 


engineer 


ing education in that country. Dr. St 


berg has returned to the United Stat 
after having served as President of ¢] 
Instituto Technologico cle \eronauti 


for several years. The decoration by thy 
President of Brazil was the Order 
Merit (Aeronautics) in the rank of Com. 


mander, the highest civilian award 


& That Crusade for 
section entitled, “Fore 
cancies Available”? The cover q 

to be limited. Crusade 
published monthly tt October ar 


July by the 


duc ation has 


evel seems 


exce 


. 
i 
Advancement 


Institute, Box 99, Station G, Brooklyn 22 
New York The cost in the U. § S35 
1 vear 


& That the report ot the U.S. LAEST] 
’59-’60 states. “More U. § 


students could be placed if the would 


Committee for 


working knowledge of a foreign 
language IAESTE is the Internationa 
Association for the Exchange of Students 


have a 


} 


for Technical Experience Of the 182 
candidates from 52 colleges and’ univer 
sities, 96 students were placed, 73 
whom can be said to be in engineering 
Most ot the othe TS were ¢ the ll cher 
istry, physics, or liberal arts he largest 
iunber of placements Was Il ec] 
engineering, 25, and electrical enginee 
ig, 2] The number of foreign students 
training the United States was § 
fifteen more than last vear [ aot 
panies participating in the progra 
bered 50. six more than last " T} 
interest of U. S. students partic ting 
in the program continues to increase but 
the real problem s the s1 I] \ be IT 


positions which are available in the U. $ 


} 


for students from abroad The progran 
is a reciprocal one. Copies of the repor 


can be obtained from Jose ph Wischeidt 
Ir., Executive Secretarv, IAESTE 


headquarter 











mM Yo KNOW 


p That EJ has authorized its Engi Committee is preparing a proposal for 


| eering Information Committee to de- submission to the National Science Foun 
on j elop a proposal for submission to the lat 
; , 
be National Science Foundation for under 
Baa. taking comprehensive study nceeming i That “Financial Aid for College” is 
} 1 1°] ri 
ie p the avallabulit ft engineering informa new publication of ECPD? The “three 
publication ot ie “th - 
} ] 1) 5 
1O TE ton to American educators, educational fold pamphlet gives information ot 
pam} gis information n 
iment citutions. and others? NSF has been where to look for financial aid and bo: 
] i I LOT Tit MWldi diGa alia T 
‘ :; 
Ineer ss med the task ol exploring ind pro rowing nd explains ¢ operative eng 
g ; ing, and (plai perati 
Ste ting adequate examination of scientih neering educatior It also tells where t 
State ij engineering intormation Althoug!] k for additional formatior The 
\ ae * , 
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phiet fi ' 
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vt ing T} EJC study is ntended t quantities ‘ ae 
el tel e what information trom foreig! 
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F - inhat ( it I ( i cipat 
S | resent recommendatio S 1) , ‘ fe 
n Pub A ffai ew publicatior 
| ' e the situation About : ’ : 
ee ca oh f ECPD? It stresses the engineer's re 
has < NOOO prot Div will be involved Loelsy P , ’ 
\ ; : pons1DI Sn t ri is the ut 
r g +} f ears f concert the 
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’ Oct Dur t eeting 
ive 
t fi t foree 
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Ethics Has to Stick 


C. J. FREUND 


Dean, Coll Fae of I ngineerin 
University of Detroit 
Detroit 21, Michigan 


In the past two years we have lived in 


or have visited nine Asian countries. 
Most of these nine countries are what we 
call backward nations. In most of them 
the great majority of the people are very 
poor, and usually the governments them- 
And in at least some of 


them there is, or has been, 


selves are poor. 
a degree of 
corruption and dishonesty. Corruption 
may not be the only reason why these na- 
tions are backward, but I am sure cor- 
ruption has something to do with it. 

We have 
i high standard of general ethics, and we 
If we let it 
never be able to 


Ours is a forward nation. 
must keep up that standard. 
deteriorate, we may 
build it up again. 
We take pains to protect our integrity. 
\ friend 
His firm had 


underwater foundations for 


Let me give you an example. 
of mine is a contractor. 
bid on the 
the towers of one of our great suspension 
This was a sub-contract. The 
principal contract had been awarded to 


bridges. 


an important, nationally known construc- 
Then a prominent finan- 
cial manipulator, with not too good a 
reputation, bought heavily into the prin- 


tion company. 


friend 


recalled his bid for the 


cipal contracting company. My 
immediately, 
foundations 

And we 


tation for integrity. 


Americans have a good repu- 
\ vear ago my wife 
and I spent a week or so in the Oberoi 
Palace Hotel at Srinagar in Kashmir. We 
ran out of rupees but the manager of the 
hotel told us not to worry. When we 
paid our bill he took our personal check 
on a Detroit bank He had never seen 


Prepared by arrangement t ith thre 
. > a? - 
Chairman of the Committee on Ethi 
for presentation in a session sponsored 


by the Committee during the Annual 
Meeting of the American Society for 


Engineering Education at Purdue 

University in June, 1960 Recom 
rf 7 ? 7 

mended for publication by the Ethi 


Committe 


us before and knew that he never would 
he had never even he ard of us 
Other Americans have had the same ex. 


perience in various places abroad. 


again 


Retrogression 

But possibly we are in some danger of 
slipping backward In ethics The re are 
signs of a weakening of our moral fiber 
The television scandal last vear shocked 
everybody. But it is at least reassuring 
shocked: if we had a 
low standard of integrity we 1 
have been shor ked 

Ot courss 
not engineering, nor engineering indus 
trv. But we had better look to engineer 
ing too. At the meeting of the Americar 
Society for Engineering Education 
Dartmouth in 1952, John Snell, now 
the Michigan Associated Engineers, ap- 
parently met with officials of the Society 
and confidentially 


that people were 
would not 


television management 


pointed out to them 
that vicious practices were getting into 
some brane hes of the prof ssion. As a 
result of what he had to say, the Presi- 
dent of the Society 
mittee on Ethics 


appointed the Com- 


Violations 

We don't hand ir 
formation about violations of engineering 
What we 


and stories. 


have much first 


ethics. have is mostly rumors 
But the rumors and stories 
must have some basis in tact When 
there is quite a lot of smoke there must 
be at least a little fire. 

this Committee on Ethics « rresponded 


widely with engineers and 


A few vears ago 


prominent 
engineering officials in all parts of the 
country, and in many different fields of 
engineering [he letters, and a few in- 
terviews, convinced us that some or all 
of the following at least do happen, ever 
if the Vv are not common 

ze Sales engineers 
tomers to purchase 
they know that the products will not ex- 
actly meet t] t rs. requirements 


, 
yweval upon cus 


their products wher 




















. eng t +} firct rode na 
[nite ering desi are § i npet f the first order. An 
~ A S : <e 
Sonate ring designs f what use was Hitlers Germany; and 
tyite 1 i ad e@! mneeri ds wil h . ¢ 
ler t 1 product more eve appe where is it today rechnical ¢ ymmpetence 
i ) A ‘ 4 i I’) : 1 
t ist be protected by high standards of 
3 | 1 iffer |} f tegrit' ther S t is either fu fay 
j EB et I ou v (Ceri 
| , ' likely botl 
laries to ¢ llege ( § than they pa ingerous; more IKE] pot 
= ] } | r } > . 
full ( etent NC 1 experi¢ ed How does this work out right nere 
s lii\ : ; 
now, in our American situation? Is 
puects hl 1 
vould J firms p1 e free ¢ this all speculation, theorizing and moral 
ne il » pl 1 l | 


f us , \ , with the understanding iv. or is there a practic al application? 


~ . Ray seflt wot 2 bs if the client [here is Our learned men and our 


7 | a tl tl en philos yphi rs tell us that engineers and 
5 ( , é | ‘ i technologists are taking over our affairs 
t ‘ ie E J a y by ne S We kn W that ot course before ther 
dase a id r ' rs in t Id us. Evervthing we do, from morning 
yi ea , to night, ties into engineering. The first 
fiber “7 é i aus 1 wit] it t] thing we do in the morning is probabl 
rcked rd inhouse it s to tl reas to turn on the light. Electric current is 
uri! vl i ] ; Revert ene Sgn * neon rh 
TY Tl ( 





ryt » } 1] ] t 

it ] | ’ 1 enginee ( ( called a retrige! 

ndus- | t d we go to work in an automobil 
1€€F | fi] ) ( t 1 suburba trail I challenge an 
rca t t this in living in a ci\ | d community t 
n s indefinitel ~ single thing he does without 
Ww of Now ‘it me t ' st from the engineer 

ap- ] } i | ( | Let ; ke r ste furtl r Sixt il 
ciety f ol]. most 9 1 will agree that thesé ro the rdinarv engineer was a hired 


them ( late our sens I rat man \ corporation or other enterprise 
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charge of technology in a corporation or 
a company, he has charge of all its af- 
fairs. Or if he is not the top official, he 
at least has an influence in its affairs. 
These affairs certainly include the in- 
tegrity of the corporation, and its reputa- 
tion for integrity. The engineer in ad- 
ministration has a responsibility in all 
the countless ethical questions that arise 
in dealing with the public, with national, 
state and local governments, and with 
suppliers, employees and customers. 

For example, the engineer-executive 
may have to decide whether a projected 
dramatic advertising program tells the 
truth about the pumps or excavators his 
company makes or whether it exaggerates 
to the point of deceit. More difficult, 
he may have to decide whether or not 
to use in his advertising that new kind of 
subtle psychology vou hear about which 
hypnotizes a man into buying something 
he neither needs nor wants. 

The situation has changed, too, in that 
the American public now expects and de 
mands of the industrial executive that he 
give them what may be called ethical 
The people expect him to 
assume responsibility for delivering hon 
est value and 
I remember how angry | 
learned that a certain article for which | 
had been paving seventy-five cents was 
manufactured and packed, including all 
fixed charges and overhead, for a little 
over four cents. 

But sixty years ago the buying public 
had little ethical protection. It 


protection. 


service for their money. 


was when |] 


Was 


caveat emptor; you bought what vou 
needed, paid what you had to, and 
fondly hoped that you hadn't been 


swindled. 

So the engineer-executive takes over 
a load of moral obligations and we have 
to prepare him to carry them 


Teaching Ethics 

The more or less obvious conclusion 
is that we have to teach the student eth 
ics. People will tell you that he should 
learn to know right from wrong at home, 
and in his church and school, and that if 
he hasn’t, it is useless to try to teach him 
these things in a college of engineering 
I don’t seem to go along with that kind 
We are all agree d that en 


gineering students must learn not 


of reasoning. 


only 


ENGINEERING EDUCATION \ No. 4 


but humanistic. 
social subject matter as well. The col 
teach them not only to be 
competent engineers, but likewise to }y 


science and technology 
leges must 
good men and responsible citizens. We 


that up to 20° of th 


engineering 


are all agreed 
weight of the curriculun 
should be devoted to humanistic-socia] 
Now I ask you, why should 


we reach into the system ot humanistic. 


instruction, 


social subjects and extract from them in- 
struction in ethics, the one 
is probably 


thing whict 
most conducive to making 
them good men and responsible citizens? 

In college the should Jearn 
more about ethics, even if he has learned 


student 


them at home and in school, for the same 
reason that we teach mathematics and 
colleges of engineering. 
even if the bov has studied those subjects 
In high school 


phy sics in the 


Motivation 

There is one phase of this whole busi 
ness which we have not conside red il 
ASEE, as far as I can remember. That 
We don’t solve the prob 
lem completely by making a boy under- 
stand the difference between right and 
wrong. We must induce him to want t 
do right and to avoid what is wrong. 


is motivation. 


Picture to vourself a rather prominent 
engineer in one of our states. I don't 
I don’t want t 
He was in charge of the con- 
building for the 
branch in his city of a well known Amer- 
ican 


know his name; indeed 
know it. 
struction of a very large 
company. He connived with th 
contractor's supe rintendent, an inspector, 
a cost man, and one or two others to 
cheat on the specifications for the con- 
crete and other 
vided about 


tween them. 


materials, and they di- 
forty dollars be- 
After some vears the build 
ing de velope d cracks and other defects 


thousand 


and a board was appoint d to investigate 
One verv intelligent and aggressive young 
followed all th 

} 


and his friends 


lawver for the board 
clues, and the engineer 
were disc overe d and punish d 
In the course of the 
was disclosed that the engineer had been 
a brilliant student, and had completed a 
college course in engineering ethics with 
Later he 
board examinations in his state 
uut highest of all candidates 


investigation it 


an A grade. wrote the license 


in the sec 





and came 
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1 
Hon on ethics 


ETHICS HAS TO STICK 


In fact, the chairman of 
] 


the examining board recommended to the 


in ot the state university that he give 


series of le ctures on engineering ethics 


P 


7 
the undergraduate 


students. 

This is a good illustration of an engi- 
r who doubtless knew verv well what 
.s right and what was wrong, but was 


t prope rlv motivated. 


rocedure for Motivation 


Now comes the How 


in vou motivate engineering students to 


real question. 


take ethics seriously? Answers to that 


westion must wait for other dis UuSSIONS. 


{doubt if I am 


competent to give the 


nswers, but I should like to leave a few 


rgestions for vour consideration. 


First. I should think there can hardly 


werful motivating influence 


i more pt 


yn your own impeccable deportment 
1 attitude \nvthing like favoritism o1 


er ine quality in relations with students 
de idly. Students may be evnical 
ut their faculties. but a respecte lpr 


| 
r dominates his students 


ress) 
1? 
Second, vou can frequently appeal to 
American sense of generosity and 


play not so much in the abstract but 
using dramatic illustrations Fair 
derives ty ethics | SUPPOSeE but 


} 


t the same time it is a motive for ethics 


plav is one of the strongest Amer 


1, there is the G Iden Rule, a 
her well known ideal for Americans. It 


newhat less appeal for 


vs than fair plav because it is not s 


is ulir e in tone but it is a strong mo 
nevertheless 
Fourth, vou « remind tl Say, Yee 
t the ethical 1 upright engineer er 
s peace of mind while the unethical 
1 disho ee nee is tor ented } 
ry and f He alwavs has to b 
e that | sistent in all the lies he 
to tell ¢ ; un his illeoit b 
itions 
Fiftl ther n appeal to re] gio! 
thics ind reli in differ widels ot 
rse, in tl | d n Ethics 
ligion at all. it is philosophy. But 


the fact remains that the student who 
obeys the Ten Commandments is bound 
to be ethical in his deportment. The dif- 
ficulty is that you don’t know who of 
vour students is religious. Figures have 
been publis] ed to show that ticre is an 
important resurgence of religion in the 
United States but it doesn’t follow as 
vet that you « 


Ing class by 


in stir the typical engineer- 
an appeal to religion 
To me, religion seems to be the most 
potent of the motives. I remember read- 
January that the late Albert 


Camus, French author and _ philosopher, 
} 


“ig ; 
ad found it difficult to build up a philos- 


phy of life without God. I am no 
philosopher but my answer is, don’t build 
philosophy of life without God; build 
it iround G d It is as simple iS that 
Sixth, you can impress your students 


by relating cases of the best kind of 
I am thinking ot one 
not in the engineering protes- 

Quaid-i-Azam Mohammad 
Ali Jinnah was the Washington 
He was both a practicing 
lawyer and an influential member of the 


! 
Assembly or Parliament 


George 


He was much 
bill in the 


I! fluc nce 


Assembly 

1 the na- 
tional welfare His opponents in the 
Assembly prevailed upon one of his 


i 5 ters t 

lients to retain him for an important 

ind to offer him a fee of 100,000 
upees Then the \ scheduled a conter 
ence with Jinnah about the case on the 
lay the bill was to be debated in the 
Ass bl Jir h saw through the russ 
ind ¢ ntemptuously turned down the 

nd the 100.000 rupees 


More than Motions 


The enginecringd te h r must he sIn- 
re about the teaching of ethics. If he 
es through the motions of teaching 
rging ethics, but remains cynical 
self t lent ll s on detect his 
ceptior You can't fool students vers 
Such a teache ll get no results. 
Indeed he is probablv being quite un 
thical } elf Ir Case he does 
t bel ( nal school, and 
' : 1 a the 
Vise thy } ; 





Professional Climate 


J. M. ENGLISH 


University of California, Los Angeles 


It is well in a discussion of ‘Profes- 
sional Climate’ to have an understanding 
of what we mean. It is just as important 
to know what we People 


of diverse vocations have always been 


do not mean. 


concerned with the problem of their own 
professional status. Certainly engineers 
as one group have been debating the 
meaning of professionalism for a long 
time. There are innumerable committees 
of various engineering societies who have 
been attempting to define the profession 
However, these definitions are 
volved in such legalistic 
registration. I do not wish to add fur- 
ther to the confusion on this question by 
adding another definition. 

Climate implies environment. This 
too has occasioned concern. Here the 
emphasis has often been on the externals 


often in 


questions as 


of environment—the physical surround- 
ing, fringe benefits, and the like. In this 
it may be that the engineer has been 
paying too much attention to what he 
believes to be his due, and not enough 
to why he deserves some preferential 
treatment. 

The Committee on Professional Cli 
mate of RWI Division of ASEE decided 
that if it is to contribute at all to this 
question of professional climate, it must 
do so in terms of the more abstract as 
pects of it 
define professional climate as “the con 


For this reason it chose to 


scious attitude of associates and manage- 
ment, integrated to stimulate and encow 
age increased intellectual capacity, moral 
integrity, acquisition of experience and 
effective application of skill and know! 
t work 


due regard for service to society 


and with 
ind the 


conduct « 


edge in the 


enhancement of the profession.” 


Presented at the Annual Meeting of 
ASEE, June, 1960 Recommended 
for publication by the Relations with 
Industry Division 


Present Status 


Let us start with a brief review of ho 
the engineer has acquired the status }y 
holds today. At one time, the tour-yey 
college curriculum emphasized the lean 
ing of a certain level of skill which 
young man was expected to use in h 
first job. The fundamental principles 
laws and more difficult analytic tect 
niques were not strongly emphasized dur 
ing the curriculum. His first job, as 
rule, did not present the type of challeng 
ing problem that would sharpen what 
little knowledge he did acquire. Toda 
we might classify the type of activit 
that the typical graduate would be doing 
as sub-professional. In fact, the school 
trained the man for what may be 
nized as the function of a technician t 
day. The man who, with this back 
ground, eventually came to be the pr 
fessional engineer was one who in effect 
had the opportunity and capacities t 
grow out of the ranks of his fellow tect 
nicians. 


recog 


help fro 


company training programs, the voung 


Even with considerable 
engineer was expected to rise through 
sub-professional stratum by demonstrat 
ing performance, imagination, — visio 
drive, or whatever other attributes were 
needed for success in the attainment 

The 
such that at no point was there a clear- 
cut line of demarcation between the sul 
professional and the professional. Eve 


when the voung man was inclined to r 


professional _ status. process was 


gard engineering as a profession and 1 
a trade, he was given little encourag 
ment. Often as a consequence he tende 
to think of advancement 
of engineering and 
Such a step normally should represent 
another step in the engineering scal 
toward professional status. This is stil 
largely the pattern today and the id 
that advancement to a managerial fi 


as a transfer ou 


into management 


Fne | \ X\ 4 7 
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PROFESSIONAL CLIMATE 


ve out of engineering still 


persists 

* The process 
essentially that of filtration. 
nto the same } ppel ind the “best” men 


wh ( h I have de SC ribed is 


All are put 


ire eventually filtered to the top posi- 
tons. Unfortunately the 


bad teatures. 


filtration in 
It is slow! 
It has 


promo- 


Ives two vers 
! 
It may filter out the wrong men! 


the effect of selecting, for early 


ton. men who exhibit the best perform- 


The reason such per- 


related to 


nce on the jol 


rmanct is best need not he 





he man’s potential for ultimate leader- 
ship. There mav even be a negative 
relation 
The process has other effects: 
1) Education tends to be oriented 
1 need for the immediate post- lege 
b. 
2) Th man who is promoted on 
erformance will, as a doer, tend again 
be promoted on the same basis with 
the result t] t he will reat h the top on 
th of an excellent record for 
it is immediately needed and 
reflection of the « msequence 
f doing or o1 his abilitv to recognize 
ind define the larger problems. 
3) The good man who does _ not 
sxrogress rapidly, who does not achieve 


professional engineering status, tends 





to become d uraged with the profes- 
ion. He be mes frustrated His atti 
ide, whicl the antithesis of profes 
nal. tends to influence vounger fel- 
Ws ( to the field This mav be 
tactor « tributing to the feeling of a 
ed for 1 tion of engineers. 
t Tl ] S on ¢ gineeril g as 
protess hich at the same time in- 


technician 





nds not to produce qualified techni 


their role as 


These remarks seem to imply that en- 


neers eed a special treatment, that 

should be singled out and given cer- 
n preteren Thev should be nur- 
red i} , ry i] environ ent “pl tec 
nal cl This thought is usually 


| 1) } c 
plicit in all ussions on professional- 


Often it takes the form that engi- 


d to such preference. 


No on nswers the question 


“Why are 


Let us examine this question further. 
review of the 
»f professional climate must first 
needs of the total society 


It seems to me that any 
problem « 
recognize the 
Engi- 


professional, industry 


and not just of a special group. 
re , 
neers will not be 


will not p! vid 


i “professional climate,” 
unless there is a demonstrated need to do 
it, and unless such need can be demon- 
strated in terms of distinct advantage, 
ngineer, but also to the 


must function, and 


not just to the « 
society in which he 
to the company which emp! yys him. 


] 


Engineers may be looked upon as per- 


forming Sanctions: 
Since these functi 


total 


certain necessary 


ms are provid d to the 


by relatively few 


societ people, 
society will tend to purchase the service 
in terms of the most economical solution 


to the Dp! )} le mt be 5 ilved ind In 


? | 
of the supply of the peopk 


terms 
available to 
The group should not be given 


any spec advantages, ex- 


I 
cept to the extent that by so doing, an 
rr 
overall social gain is realized Thus a 


will provide extra benefits, will 


\ 
compan | 


be concerned about emplovee morale, 


not because f intrinsic interest in the 
r mpl VEE but because by so doing, it 
will come to realize a greater gain from 
the efforts of that employee. This 1S 

lov What 


just good “emplovee relations.” 
applies to a bricklayer applies in a similar 


wav to an engineet! or to a draftsman 
Therefore s perhaps t} question ot 
“orofessional climate” just one of job 
or emploves relations? It is to the ex- 


. t 
tent that it tends to provide an optimum 


ystem tor maximizing some output, but 


it is different in that the output is differ- 
ent. The compensation for any non-pro- 
fessional type of activity is one for a 
performance which is measurable. There 
is an output hich can be seen and 


isured in terms of time 


Rewards in 


This 


spent piece yroducet ete 


turn can be geared to the output 


certainh lies to a bricklayer. It ap 
plic in most respects t the output of 
the draftsmar It applies also to the 

tit desigi utput of most engineer- 

tivitte 

On the other hand, the effectiveness 
f planning and designing « mplex SVS 
te 1s of weighing their impact on the 
compa ind on the social structure int 
wl ich the company fits ind all else that 
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is implied by it, cannot be measured in 
terms of any convenient, simple param- 
eters. Furthermore, the tangible reward 
that the man receives for this type of 
endeavor will in no way compare with 
the contribution that he makes, or per- 
haps fails to make. The results in the 
long run depend on the imagination that 
has been used, the degree of responsibil- 
ity that has been involved and the over- 
all judgment which has been brought to 
bear on the problem. And perhaps sig- 
nificant is the degree to which the man 
identifies his own personal objectives with 
some overall objective which is unrelated 
His con- 
esti- 


to his personal material gain. 
tribution, if measurable at all, is 
mated on a scale which is unrelated to 
his material rewards. 


The Attitude of a Professional Man 


Of the various attributes which typify 
a professional engineer, that of attitude 
is most significant—an attitude which in- 
cludes the ethical and moral viewpoint, 
a social consciousness or awareness of 
how his acts affect society, and an ac- 
ceptance of the responsibility inherent 
in his action. In short, he is dedicated. 

This attitude can develop only in a 
climate or environment which stimulates 
it. Attitude is not taught in a 
It is not acquired by passing the profes- 
sional engineering examination. It de- 
velops over the entire span of his life. 


course. 


In reviewing the question of profes- 
sional climate, let us take a 
look at it from the point of view of other 
attributes which are conceded to be sig- 
nificant in the professional 
Highly developed knowledge and skill is 
one. It is on this that emphasis is placed 
during the college career. In fact, almost 
the whole emphasis is placed on acquiring 
it rather than on using it. In industry, 
on the other hand, the man is called upon 


moment to 


engineer. 


to employ his knowledge to achieve spe- 
At the same time his level 
static—he 
Hence the 
conditions of the job should be such as 
to provide this opportunity. 
it is impossible in any engineering job 
situation not to increase knowledge, for 
the simple reason that the problem in 
However, he can 


cific goals. 
of knowledge cannot 
must continue to increase it 


remain 


Of course, 


variably demands it. 
either call upon others to assist him in 


ENGINEERING 
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the areas in which he is lacking, or he 
can set out to acquire the knowledge him. 
self. This involves a rather fine balanc 
as to when he, on his own responsibility 
should devote more time to learning as 
opposed to calling on someone else fo; 
help. The man himself is in the best 
position to make a subjective assessment 
of his optimum course of action as de. 
Therefore, the 
environment in which he operates should 
be such as to afford him the prerogative 
of making the decision and the oppor- 
tunity for implementing it after he has 
made it. 

An important attribute of the profes. 
sional man is the one which tends to let 
him see a problem clearly, without bias 
operating for his own material gain 
Consequently, an important aspect in a 
high income 
Let us face it, whether we like it or not. 
society status with 
Thus, the income which relieves 


manded by the situation. 


professional climate is a 


our does associate 
money. 
some of the pressure for material gain is 
essential to the development of the at- 
titude which de-emphasizes personal ma- 
terial reward 

Another essential attribute of the pro 
recognition of divers 
responsibilities—responsibilities to — the 


fessional man is 
employer, to the professional group and 
Thus, it is neces- 
sary that the organization within whi 


to society as a whole. 


he works encourage acceptance of r 
sponsibility and at the same time recog 
nize the man’s need to identify the vari- 
ous responsibilities himself. 

Of course it may be argued that such 
privileges simply could not be granted to 
the large numbers of engineers in an in 
dustrial The company jus 
could not afford it. This may be true, 
but the answer is that most present engi 


concern, 


neering functions are not professional it 
in the nature of pro- 
I contend that onh 
a small percentage of what is commonly 
engineering falls within 
Therefore the need 
more carefully the 


scope. They are 


duction operations. 


classified as 
professional scope. 

may be to delineate 
sub-professional functions, recognize them 
for what they are and 
the development of a relatively few pro- 


concentrate on 


fessional engineers. This would mean 
that a select group be identified at an 
early stage in their careers The men 
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n PROFESSIONAL CLIMATI 
who are chosen should then be pushed 
as rapidly as possible to the top. An ap- 
prenticeship program requiring experi- 
ence in sub-professional tasks should be 
replaced with what we might think of 
as an internship. In short, once a man is 
identified for eventual professional status 
he should always remain in the environ- 
ment conducive to professional growth 
It must be made clear, at this point 
that our objective should not be one of 
developing a small, exclusive group at 
the expense of others, but rather it should 
be a part of an overall objective of raising 
the status of all men. Our technology 
has made it possible for the man that at 
ne time might have been a farm hand 
to become a mechanic, the mechanic to 
become an engineer. The problem which 
snow urgently confronting us is a fur- 
ther rapid up-grading of function in terms 
f complexity of the jobs, and the train- 
ing or the education required to fit the 
people to them. Too often the words 
technician and sub-professional imply a 
lown-grading. This could not be more 


The 


The training he had in a two- 


wrong. technician must be up- 
graded. 
vear technical institute mav need to be 
Along with this 
it is important that general education be 


extended for the overall 


extended to four vears. 


betterment. of 
society. 
However, corollary to this up-grading 
t people is a down-grading of function 
This is self-evident. We have seen it 
coeur in drafting and in surveving and in 
which once 
sidered primary functions of the 
neer. We tend to forget the resistance 
vhich Many 
fus now mav be of generating 


down 


ther activities were con- 


engi 


such down-grading met. 


guilty 
further 


grading of function by confusing it with 


resistance to necessarv 
down-grading of people. 

I believe that the up-grading of engi 
neers must be accompanied by an exten- 
Where and how this 
udded education is to be obtained is not 
lear at 


ion of education. 


present. Certainly some must 


I 

me from formalized 
cams Whether 
extending the schooling time or by mak 
ng the present curricula more efficient 
isnot fully evident 
that it may 
graduate 


university pro- 


it will come about by 


However, I suggest 


come about by means of 


education as in 


pre fessional 


nedicine and law. Some and perhaps 
the most significant part of the education 
must and will come as a consequence of 
the job situation. However, it is not 
within the scope of this paper to discuss 
It is my pur- 
pose to discuss the question of profes- 
I believe that this is the 


most significant aspect of up-grading the 


this aspect of the problem. 
sional climate. 


engineel 


Providing Professional Climate 
Therefore, let us get down to specifics. 
What can we do to provide professional 
We do not now have the ex- 
ternal symbols of the professional groups 


climate? 
of law and medicine. These symbols are 
high income, a ritual of behavior before 
the public, a formal admission to a closely) 
controlled 


member of that group starting in school 


group, a clear identity as a 


Also, we must start from where we are 
We do not have 


titude’ as professors, as supervisors, or as 


now. the ‘conscious at 
employers which is referred to in the 
definition of professional climate, which 
was stated at the outset 

In many cases the external trappings 
are incidental but nevertheless important 
for the stimulation of 
titude. 
providing better offices and physical en 


a professional at- 
Certainly we should work toward 


vironments on the job and for the other 
outward marks of distinction. On the 
other hand 
and inevitable reward for 


these may come as a natural 
prote ssional 
stature. 

The other less tangible ispect ot pro 
fessional climate is hardest to grasp, to 
and to describe to others. Yet 
it is the one on which we can work most 
profitably 
We must first examine our own attitudes 
and behavior 
to our students 


delineate 
The work is a missionary one 


with respect to our jobs 
to our colleagues and to 
others. Being convinced ourselves, we 


will act in a wavy to induce others to 


emulate us. Continual attention and dis 


cussion directed toward the question ol 
a professional attitude will in the long 
run have its effects. 

Of all the 
troduction of a stimulus to develop pro 
fessional climate is needed, that of the 


engineering school is the most important 


environments where the in 


It is during the four undergraduate vears 


that a basis for professional attitudes can 
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be formed. Therefore it is the university 
which should assume leadership. It is 
in the university environment that the 
student should begin to look upon him- 
self as someone slated for a unique role 
in society. He should begin to realize 
that his position will grant him special 
privileges 
respect of the community, and so forth. 
But it will also make special demands on 
him. He must himself to live 
up to a high set of ideals. His conduct 
must be exemplary. He must be ded- 
icated. 

If we can be successful in inculcating 
in him a professional attitude while in 
school then it becomes imperative that 
a similar climate be maintained during 
his first few years in industry. If he con- 
tinues to identify himself with a special 
group with special responsibilities, his 


a higher income than others, 


commit 


professional attitude will continue to be 
strengthened His 
attitude will not be enhanced by requir- 
ing him to do a routine job with the 
He 
should regard his early job experience as 
part of his professional education 
internship. 

During this internship the young engi- 
neer must both learn and produce. There 
undoubtedly is an optimum ratio of these 
two activities which I suspect we have 
not reached. The optimum must be 
realized in terms of maximum contribu- 
tion over a total life time. Since the out- 
put of the professional man will be at a 
much higher rate than others, it follows 
that the time to build up to his 
maximum rate of output should be as 
short as possible. Thus it may be argued 
that the establishment of a climate that 
tends to make him, 
supervisors, and the public aware that 
he has been singled out will accelerate 
his progress and justify the process from 


during these vears. 


same status as other technicians. 


iS his 


him 


his associates, his 


an economic point of view. I contend 
that it will be the overall pay-off to so- 
ciety that justifies industry’s concern with 
fostering “professional climate.” The 
gineer must emphasize the pay-off—by 


en- 


his service, not by reward to himself. 


Advanced Professional Education 


Finally a word is indicated the 
question of advanced education of the 
It should be evi- 


on 


professional engineer. 


ENGINEERING 
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dent that a four year formal course does 
not make a professional engineer in terms 
of either technical competence or 
stature. The 
acquires professional status goes far be. 


pro- 
fessional man who now 
yond the four year graduate, but does s 
It may be that the time 
has come to re-examine our total educa. 
tional pattern 
deavor to assess what functions may be 
better undertaken in and by industry 
and what is better accomplished in and 
by the university. We should think of 
a graduate professional education for the 
creation of 
neer.” 

To recapitulate what I 
deavored to say in the foregoing para. 
graphs: 


on his own. 


in engineering and ep. 


a new “image of the engi. 


have en- 


A professional man is a_ dedicated 
man; he pts a re. 
sponsibility with respect to his job, his 
employer, his community 
large which sets him 

The attitude of the engineer, which 
marks him as professional, has been de- 
veloped in the past by those who hay 
risen above their fellow technicians. A 
professional attitude will grow and de- 
velop more quickly in a climate which is 
conducive to it, and such a climate should 
be consciously engende red in the school 
the 


recognizes and acct 
and society at 


apart from others 


and maintained in early industrial 
job situations. 

A relatively small number of students 
should be selected to be prof ssional en- 
These men should be giver 
special treatment to develop their full 

This 
will require the maintenance of their spe- 
cial professional identity. These priv- 
justified by the 
promise of the man’s correspondingly 


gineers, 


capacities as rapidly as_ possible. 


ileges are economically 


greater contribution. 

The plan is one of raising the status 
of all men, both with respect to function 
with to attitude. But, as 
more people come into technical fields 


and respect 
which were once the province of the en- 
that the 
aders be 


] 


1e- 


gineer, it becomes important 
ever small number of creative k 
specially singled out and assisted in « 
veloping their maximum potential for 
The engineer 
the 


he offers, not the rewards he wants. 


contributing to society. 


must repeatedly emphasize service 
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Kentucky—Host to ASEE in 1961 
69th Annual Meeting of ASEE, University of Kentucky, June 26-30 


Rich in American frontier history, Ken- 
tucky after 169 vears of legal existence 
maintains the spirit, drive and persever- 
ance which led to statehood in 1792. 

The pioneering influence of such fore- 
fathers as Daniel Boone, John Bradford, 
Iohn C. Breckinridge, Isaac Shelby, 
Henry Clay and others is evident today 
as the state builds on its agricultural base 
toward greatness in industry, business, 
education, power resources and _ trans- 
portation. 
~ Kentucky is on the move in all these 
felds, discontent with the status quo, 
happy to preserve vestiges of its color- 
ful history but anxious to. extend eco- 
omic hands of friendship from its re- 
sourceful storehouse of mountains and 
valleys, coal, oil and gas fields, miles of 
navigable streams and a diversified agri- 
culture. 

Not the least of Kentucky’s assets is 
the state university at Lexington in the 
famous Blue Grass section. Visitors to 
the ASEE annual meeting there in June 
will be aware of the university’s physical 
and academic growth, and through as- 
sociation with “Kentucky folk” will be- 
come innoculated with another of the 
state’s strongest resources—hospitality. 

Original inhabitants were somewhat 
lacking in this resource. The Red Men 
of many tribes, including Cherokee 
Creek, Catawba, Chickasaw, Iroquois, 
Wyandotte and Shawnee, fought each 
other and the intruding white man with 
equal savagery as the pioneering spirit 
sought to extend the frontier. 

The white man was not to be denied, 
however, and from a frontier trading post 
ind fort was organized in 1779 the first 
Kentucky town of Boonesborough. An 
initial settlement at Lexington (named 
for the Revolutionary War battle of Lex 
ington) was made the same year by 
Robert Patterson and 25 companions 
It became a town in 1781. 

Blue Grass society rapidly absorbed 
elements of eastern culture and immigra- 
tion to this section brought with it the 


a 


Englishman's fondness for horses. In 
1789 the first race course was established 
at Lexington and organized racing be- 
came one of the three boastful state 
symbols that have existed to today— 
whiskey, pretty women, and fast horses 
But, Kentucky offers much more. 
Agriculturally, it is the leading pro- 
ducer of burley tobacco with the world’s 
largest loose-leaf tobacco market at Lex- 
ington. Cash receipts from this one crop 
totaled $220,144,000 in 1959. Receipts 
from corn, wheat, hay, cotton lint, Blue 
Grass seed, fruits and nuts, greenhouse 
and nursery products and forest products 
totaled another $63,000,000 
Cash receipts from livestock and live- 
stock products for 1959 totaled $287,- 
167,000 slightly more than half of the 
$570,688,000 from all commodities. 
These figures represent cash sales only 
and do not include the value of farm 
A vear earlier, 
from agriculture 


and home consumption 
in 1958, total income 
and related business (sometimes called 
“Agribusiness ) was estimated at $1,807, 
000,000 (billion ) 

In 1959, there were 187,000 farms in 
the state with an estimated 198,000 fam 
ily workers and an average of 46,000 
hire d workers. 

Since World War II, e« 
sis has been on industrial expansion and 
in Kentucky suc h expansion has exceeded 
by 43 per cent the national expansion. 
During this time, machinery manufactur 
ing has risen 601.5 per cent; chemical 
manufacturing is up 317.8 per cent, and 
electrical machinery manufacturing is up 
{11.1 per cent. Total Kentucky manu- 
facturing is up 135.1 per cent compared 
to 94.5 per cent for the United States as 
S. Chamber 


onomic empha- 


i whole, according to the U 
of Commerce. 

There are about 3,000 manufacturing 
establishments in the state employing 
some 170,000 people. The firms run the 
gamut of diversification from coal min- 
ing and steel manufacturing plants in the 

st. through tobacco, whiskey, automo- 


N 4 Tar 
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bile, electronic equipment and appliance 
making in Central Kentucky to the chem- 
ical, atomic energy, power producing and 
rubber manufacturing plants in the West- 
ern part of the state. 

A few factors behind this manufactur- 
ing complex are the state’s central loca- 
North, East and South; 
more miles of navigable streams than any 
other state; 
with this resource increasing at a rapid 
rate; deposits of coal, oil and clays; and 
agricultural, timber and woodworking re- 
sources. 

Mineral production in Kentucky was 
$402,121,000 in 1958 with coal produc- 
tion ranking third in the United States. 
The 66,312,000 tons had an estimated 
value of $289,385,000. 

Other mineral resources include petro- 
leum (17,509,000 barrels valued at $51,- 
542,000 in 1958), natural gas, limestone, 
fluorspar, refractory ball and 
clays, glass sands, construction sand and 
gravels, rock asphalt, iron, zinc and lead. 


tion between 


reserves of electric power 
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Although emphasis since 1947 has 
been on industrial expansion, recreation 
has not been neglected. Tourism is fag 
becoming a major income source in the 
ASEE visitors will have access to 
34 state parks, many with modern lodg. 


Ing and 


state. 


They are 
dotted throughout the state from the vast 
water playground area of Kentucky Lake 
in Western Kentucky to the picturesque 
mountain retreat at Cumberland Falls 
near Corbin. In addition are numerous 


reasonable rates. 


historical sites, many of them in the 22. 
county Blue Grass region and within easy 
Lexington. Mam. 
moth Cave, of course, is nationally fa- 


driving distance of 
mous. 

Of particular interest in Lexington are 
the preserved homes of Henry Clay, 
Mary Todd Lincoln, General John Hunt 
Morgan and Allen. At 
nearby Bardstown is Federal Hill, inspira- 
tion for Stephen Foster’s immortal “My 
Old Kentucky Home” and other music. 

Lexington, itself, is the second largest 


James Lane 





SEAT OF GOVERNMENT-—Described by architects 


as one of the most beautiful 


state capitol buildings in the United States, the Kentucky Capitol is at Frankfort, 20 miles 


from Lexington. 
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FROM ON HIGH—Aerial view showing portion of University of Kentucky 


campus at Lexington. 





metropolitan area of the state, with a est institution of higher learning west of 
county population of some 120,000 per- the Alleghenies; The College of the 
sons. The city occupies a thousand-foot Bible, several denominational seminaries 
plateau, has warm days and cool nights, and business colleges. 

and soil and water rich in limestone and Lexington has one of the largest Com- 
phosphate. Besides its race horse and munity Concert Associations with ap- 
tobacco fame, the city is the cultural, proximately 12,000 members. There is 
educational, medical, commercial and in- a community symphony orchestra, a noted 
dustrial metropolis of the eastern half of Youth Symphony Orchestra and several 
Kentucky. little theatre groups. 

Despite its modern aspects, life on the By air, Lexington’s Blue Grass field is 
side roads and country lanes is leisurely. served by Eastern, Delta and Piedmont 
Here are large old homes with an air of airlines. By land, U. S. Highways 25, 
family living, remains of slave cabins and 27, 60, 68, and 421 criss-cross the city, 
slave-built stone fences, covered wooden Interstate Highways 64 and 75 will inter- 
bridges spanning shaded streams and old sect near the city. By rail, visitors may 
water mills. travel via the Chesapeake & Ohio, Louis- 

Lake Cumberland, Herrington Lake ville & Nashville, and Southern. 
and the Kentucky River, in easy reach Proof of Lexington’s favored position 
of Lexington, provide fishing, boating, as a convention site is the 90-100 meet- 
swimming, water skiing and camping. ings held there each year. Kentucky’s 
Horse races, fox hunting, pony clubs and 3,000,000 residents join with Lexington 
horse shows are favored in Lexington and and the University of Kentucky in wel- 
the University of Kentucky offers con- coming ASEE visitors into the borders of 
ference football, baseball and basketball. what once was called a “dark and bloody 


Here also is Transylvania College, old- ground.” 








Fifth Compilation of 


Programs for Employing Faculty Members 
in Industry, Summer, 1961 
Compiled by the Relations with Industry Division of the ASEE * 


Engineering education and _ practice 
can continue rapid progress only if there 
is sufficient communication and mutual 
support. As one channel through which 
common problems can be explored and 
ideas exchanged, the RWI division of 
ASEE encourages summer employment 
of college faculty members in industry. 

The compilation presented here gives 
the names of many of the companies 
which offer summer employment of a 
technical nature to college faculty mem- 
bers. The name of the individual to 
whom applications should be addressed 
is also given. 

An increasing number of organizations 
make an effort through special seminars, 
tours and such “extra-curricular” activ- 
ities to give summer-hire professors an 
overall picture of the operations, interests 
and policies of the company in addition 
to specific work experience. These are 
summarized in Part I of the compilation. 

In companies where the number of 
summer openings is small or for some 


Comments and supplementary or neu 
information pertaining to this com- 
pilation should be addressed to C. E. 
Work, Michigan College of Mining 
& Technology, Houghton, Michigan. 


Part |. Formal Programs 


other reason special organized activities 
ire impractical, the faculty members em- 
ployed are encouraged to acquaint them- 
selves on their own initiative with the 
broader aspects of company operation 
and policy than are involved in their in- 
dividual work assignments. Entries un- 
der Part II are in this category. 

Employment opportunities thus pub- 
licized are always subject to accurate 
matching of the assignments availabk 
with the qualifications of applicants, and 
depend as well on the economic position 
of each company by June 1961. Unfor- 
tunately, prediction of both economi: 
factors and project requirements nine 
months in advance, as publication pro- 
cedures require, is always difficult. 

The present list does not include al 
opportunities available. It is limited t 
private corporations which hold indus- 
trial membership in ASEE and to govern- 
ment agencies. Several otherwise eligi 
ble organizations fill their summer posi- 
tions readily without the additional pub- 
licity provided through the ASEE and 
are therefore not included here. It is 
encouraging to note that in spite of dele- 
tions of a few such listings, the number 
of opportunities offered through this com- 
pilation has increased steadily at a rate of 
about 10% per year during the five vears 
since its conception. 


Key to Symbols Used in Compilation Columns 4 


4. Number of Seminars 


Conferences to acquaint professors 


with various aspects of company 
policy, facilities, activities, etc. 
5. Other Activities 
U_ tours of facilities 
V_ social and recreation 
W luncheons ete. with company 
personnel 


3. Basis for Payment 


S college salary rate 

Q Job assignment and qualifications 

R_ honorarium or fixed stipend 
Other Allowances 

T travel 

F food 

H housing 

C cost of living 
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Part Il. Informal Employment 


Company 


Allis Chalmers Manufacturing Company 
Box 512, Milwaukee 1, Wisconsin 


Aluminum Company of America 
Pittsburgh 19, Pennsylvania 


American Viscose Corporation (1-3) 
1617 Pennsylvania Boulevard 
Philadelphia 3, Pennsylvania 


Argonne National Laboratory 
9700 South Cass Avenue 
Argonne, Illinois 


Bendix Corporation ¢ ° 
Fisher Building 

Detroit 2, Michigan 
Bethlehem Steel Company °° 
Bethlehem, Pennsylvania 


Canadair, Limited ° (1-3) 
P.O. Box 6087. Montreal, PG. 
Canada 


Caterpillar Tractor Company (1-3) 
Peoria, Illinois 


Charleston Naval Shipyard 
U. S. Naval Base 
Charleston, South Carolina 


(1-5) 


Chemstrand Corporation 
Decatur, Alabama 


Chicago Bridge and Iron Company °°? 


1305 W. 105th Street 
Chicago 43, Illinois 


9 


Cleveland Electric Hluminating Co. (1-3) 
P.O. Box 5000 
Cleveland 1, Ohio 


Continental Oil Company 
P.O. Box 2197 
Houston 1, Texas 


David Tavlor Model Basin (5- 
Washington 7, D. C. 


10) ¢ 


E. I. du Pont de Nemours & Co. (10-15) 
Wilmington 98, Delaware 


* Only applicants from the area near the 
employment 

°° Employment available commensurate 

®°° Especially interested in Mechanical 


Contact 
Paul A. 
Studies 
Graduate Training Department 
W. J. O'Hare 
Manager, College Recruitment 
William M. Nolan 


Recruitment Manager 


Bierwagen, Supv., Graduate 


C. E. Rickleff 


Professional Placement Manager 


A. A. Canfield, Director 
University & Scientific Relations 


\. M. Rupkey 


Manager of Personne] 


A. C. Holden 


Engineering Services Supervisor 


M. D. MacLean 


Supervisor, College Relations 


Mr. W. H. Middlemas 
Head, Employment Division 
Industrial Relations Office 


\. D. Preston 
Technical Personnel Manager 


I. E. Boberg 


Vice President and Chief Engineer 


J. P. Flemming 
College Relations Representative 


Marvin W. Crowe, Director 
Personnel Development 
Industrial Relations Department 
S. Di Maria 

Personnel Officer 

J. W. Reynard, Manage 
College Relations Section 
Employee Relations Department 


company’s operations are considered for summer 


with rate of operation 
Engineers. 


+ In order to obtain clearance, early application is required 
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EMPLOYING FACULTY MEMBERS 


Company 


Esso Research and Engineering Company 
3-5) 

P.O. B xX 175 Linde n, New Jerse \ 

Ex-Cell-O Corporation (6-10) 

P.O. Box 386 

Detroit 32, Michigan 

Food Machinery & Chemical Corporation 

Chemical Division (2-5 


161 E. 42nd St., New York 17, N. ¥ 


rd Motor Company (15-25 
2000 Rotunda Dr., P.O. Box 2053 
Dearborn, Mic higan 


General Atomic 

Division of General Dynamics Corp. 
P.O. Box 605 

San Diego 12, California 

General Electric Company (60-100) 
One River Road 

Schenectad\ 5. New York (and others 


Hamilton Standard Division (4-8 
United Aircraft Corporation 
Windsor Locks, Connecticut 


International Harvester Company (2-5) 
8) North Michigan Avenue 
Chicago, Illinois 

International Paper Company (2-4 
Southern Kraft Division 

Mobile 9, Alabama 

lones & Laughlin Steel Corporation 
} Gatewav Center 

Pittsburgh 30, Pennsylvania 
Marquardt Aircraft Company (4-6 
16555 Saticoy Street 

Van Nuys, California 


Monsanto Chemical Company (2-5) 
800 N. Lindburg Boulevard 
St. Louis 66. Missouri 


Norden Division (5 

United Aircraft Corporation 

Stamford, Connecticut (and others 
Northern Illinois Gas Company (1-3 
615 Eastern Avenut 


nh ' 
Bellwood. Illinois 


Pacific Missile Range 

Point Mugu, California 

Philadelphia Electric Company (2-3 
100 Sansom Street 


Philade Iphia Pennsvlvania 


IN INDUSTRY 


Senkowsky, Jr 


Edward Schumache: 
Training Manager 


Industrial Relations 


and Research Staff 


Manager of Employment 


Engineering Personnel Service 
Engineering Managet 

Shaw, Supervisor 

Education & Personnel Department 
Director of Technical Personnel 
Witney, Director 

{ Organizational Planning 


Recruitment Supt rvisor 


al Personnel Manager 


Norman Newcomb 
Industrial Relations Officer 
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Company 


Philco Corporation (10-15) 
Philadelphia 34, Pennsylvania (Philadel 
phia and San Francisco areas) 


Phillips Petroleum Company 
Bartlesville, Oklahoma 


Port of New York Authority 
111 8th Avenue 

New York 11, N. Y. 

Pure Oil Company ° 

35 East Wacker Drive 
Chicago, Illinois 


Ramo-Wooldridge 


Division of Thompson Ramo Wooldridge 
I g 


Inc. 
8433 Fallbrook Avenue 


Canoga Park, California 


Raytheon Manufacturing Company 
1360 Soldiers’ Field Road 


Brighton 35, Massachusetts (and others ) 


Republic Steel Corporation (10-15) 
Cleveland 1, Ohio 


(and other locations 


Research and Advanced Deve lopment 
Division 

Avco Corporation 

201 Lowell Street 

Wilmington, Mass. 


Rohm & Haas Company (1-2 
Philadelphia, Pennsylvania 


Scott Paper Company (1-3 
Chester, Pennsylvania 


South Carolina Electric & Gas Co 
Post Office Box 390 
Columbia, South Carolina 


Sperry Gyroscope Company 
Division of Sperry Rand Corporation 


Great Neck, New York 


Sylvania Electric Products, Inc 
1740 Broadway, New York 19, N. } 


> 


Toledo Edison ( mpanyv ° (2-3 


‘| oledo. Ohio 


Underwater Explosives Division 
Norfolk Naval Shipyard 


Portsmouth, Virginia 


United Aircraft Corporation (3-5) 
Missiles and Space Systems Division 


Fast Hartford 8, Connecticut 


ENGINEERING 


Contact 
] ° Lov eS 


Relations 


Robert 


College 


Administraton 


D. RK. McKeithan, Director 
Technical Manpower Division 


John Allyn 


Personnel De partment 


as Stadthen 
Training Director 


Theodore Coburn 


Technical Staff Placement 
John B. Whitla 
College Relatior Administrator 


E. J. Magee 
Director of 
EK. W. Stupacl 
Manager 

Personnel Relations 


> ] 
Industrial Relations 


Dr. |. s. Strong 
Office of Technical Employment 
5000 Richmond Street 


Richard B. Miller 
Manager of Corporate 


Allan C. Mustard 
Vice President 


Employ ment 


R. T. Hamlett, Director of Fi 
and Personnel Services 


Harris Reinhardt 


Manager, Organization Devel ypyment 


Frank W. Keith 
Director of 


H. L. Gray 
Head, Employment Division 


Norfolk Naval Shipyard 
John W. North 


Engineering Depa 


Personnel 


rtment 
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EMPLOYING FACULTY MEMBERS IN INDUSTRY) ° 
Company Contact 
United Aircraft Corporation John G. Lee 
Research Department (1-5) Director of Researcl 
East Hartford Connecticut 
U.S. Army Engineer District ¢ (1-2 W. L. Cooper, Chief 
P.O. Box 1027 Civilian Personnel Branch 
Detroit 31, Michigan 
U. §. Naval Air Material Cente1 Mr. Jose ph Havadt 
Naval Base Industrial Relations Officer 


Philad« Iphia 12, Pennsylvania 


U. S. Naval Air Test Center RK. B. Henderson 


Patuxent River, Maryland Employment Superintendent 

U. §. Naval Avionics Facility Frank Spreen 

Indianapolis, Indiana Industrial Relations Officer 

U. S. Naval Boiler and Turbin« J. M. Lipson, Head 
Laboratory \dministrative Departme: 


Naval Base 


Philadelphia 12, Pennsylvania 


U. S. Naval Engineering Experiment Wilford E. Snyder 

Station (1-2 Industrial Relations Officer 
Annapolis, Maryland 

_§. Naval Ordnance Laboratory + (10 W. B. Wilkinson 

15) | mpl vment Officer 


White Oak 
Silver Spring, Maryland 


U. S. Naval Radiological Defense Joseph Zukoi 
Laboratory (10-15) Employment Officer 
San Francisco 24, California 
U. S. Naval Weapons Laboratory Fred Harmon 
Dahlgren, Virginia Employment Superintend« 
U. S. Navy Mine Detense Laborator I. T. Castleberry, Sr 
Panama City, Florida Civilian Personnel Offi 
United States Rubber Company ° LL. W. Armon 
1230 Avenue of the Americas \ssistant Manage Personnel 
New York 20, New York 
Upjohn ( ompany (2-3 Gordon | Dolbec 
Kalamazoo, Michigan lechnical Employment Coordinator 


OFFICERS NOMINATED FOR 1961-62 


Dean Curtis L. Wilson of the Missouri School of Mines and Metallurgy was 
nominated for Vice President of General Divisions and Committees by ASEE’s 
Nominating Committee last November 16. In the December issue of the Journat 
he was incorrectly reported to have been nominated for Vice President for sections 


west of the Mississippi River 











Understanding the Learner 


FRANK L. PARKS 


Professor of Sociology 
Oregon State College 


The preceding two speakers dealt with 
the topics of “Understanding the Aca- 
demic World” and “Understanding the 
Elements of Effective Teaching.” Thus 
we began with a consideration of the im- 
portance in the overall development of 
a young engineering teacher of a general 
knowledge of the academic world of 
which he is a young citizen—its history, 
purposes, scope, organization, etc. Then 
in the second paper we concentrated our 
attention on the principal activity in 
which young faculty members engage 
teaching, and discussed the development 
of the young teacher in terms of the gen- 
eral elements of effective teaching with 
which he should be familiar. Now we 
shall focus our gaze on the most impor- 
tant element in the teaching-learning 
situation, viz., the learner, and consider 
some of the kinds of insights regarding 
the learner as a whole person—as a com- 
plex and multi-faceted human organism 

which it is important for the young 
teacher to develop. And in the final pa 
per we shall investigate in even greater 


Learning to teach and, in the larger 
sense, becoming an enginecring edu- 
cator, are processes about which we 
really know very little. They con- 
tinually take place, they are very 
important, and they will soon become 
urgent. After much thoughtful study, 
the Committee on the Development 
of Enginecring Faculties of ASEE or- 
ganized the Cleveland Conference of 
19-21 November, 1959, to bring to- 
gether a small group who could iden- 
tify and assemble the resources in ou: 
own and other fields, including for- 
mal education, that can best aid this 
process of learning to become a 
teacher and educator. This paper is 
one of the series originating from 
that Cleveland Conference 


detail one particular aspect of the human 
organism—the learning process. 

Education is the result of the dynamic 
interaction of the individual learner with 
his environment, with the total teaching. 
learning situation. If the teacher is to 
facilitate learning on the part of the 
student—to maximize learning—it would 
seem axiomatic that the teacher must un- 
derstand the learner so he can establish 
the most appropriate learning environ- 
ment. In order to work effectively with 
his students, the teacher must develop 
an awareness of the things which reall 
count for them—their needs and wants. 
the things that bring them satisfaction, 
their learning objectives, etc. The teacher 
may not be wholly pleased with what he 
finds, but he has no recourse to face 
reality and accept the students as they 
are. He cannot pretend that his students 
are what he might like them to be. Re- 
gardless of the ultimate learning objec- 
tives, regardless of the intellectual paths 
along which he would like to lead the 
students, clearly he must begin with 
them where he finds them. 

Necessary as it may be to work with 
students in groups and to plan learning 
experiences which will be optimum for 
an entire class, it is important for the de- 
veloping young teacher to avoid thinking 
in terms of the typical student. There 
is no such thing, male or female, and a 
composite of all characteristics does an 
injustice to any single individual. It is 
true that we speak of “Betty Co-ed” and 
“Toe College,” but in no sense are these 
meant to be “typical” individuals, other 
than as people enrolled in a given college 
or university. While it might be possible 
to speak in terms of such things as a 
mean age, mean levels of motivation 
maturity, ete., mean level of intelligence, 
or mean parental income, the fact is that 
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the variations about these means are so 
great and the possible combinations so 
numerous that the teacher must retain an 
interest in the individual and his unique 
characteristics. Every class of students 
represents a multi-varied stage of ad- 
vancement, both in the particular subject 
at hand as well as in all the other factors 
of intelligence, maturity, motivation, etc 
Some 10% 
ally unstable but can be mentally bril- 
lant: a few even have the rare quality 
of initiative 

The more we become concerned with 
the teaching-learning process, the more 
we become aware of the many different 
areas of experience which affect human 
beings as learners, of the different types 
of relevant factors in the background 
which the student brings with him to the 
| should like 


to briefly discuss three of these factors 


of our students are emotion 


teaching-learning situation 


biological, psychological and sociological 


Background Factors 


The first of these factors, the biological] 
or physical background given to the stu 
dent through the geneology of his fore 
bearers, is perhaps the most obvious and 
therefore requires the least discussion 
However, this is not to suggest that they 
are of lesser importance to learning. In 
deed, these biological factors can be of 
great importance because they not only 
shape what is to come in the native abil 
ity to learn through the sensory processes, 
but they also pre-determine the color of 
the skin, hair, and eves, the texture of 
the hair, as well as the general skeletal 
structure of the individual. These latter 
can have a great influence on the personal 
development of the maturing individual, 
which personality in turn affects learning. 

The second group of factors, the stu 
dent’s psychological background, is im 
portant because it is clear that in order 
to understand the student the teacher 
must not only make an effort to know the 
student’s inherited capabilities but also 
his psychological makeup—his interests 


the things that motivate him, ete. The 
extent to which a student learns with 
great facility and remembers most, or 


learns with great difficulty and forgets 
most, depends not only upon what kind 


of synapse 


ARNER =99 


centers he has inherited but 


also upon the manner in which he has 


learned to use them. 

The psychological factors and mech- 
anisms are the agents which elucidate 
and clarify the individual with his im- 
mediate environment in terms of under- 
standing. At any particular time the 
must be able to ask himself: 
“How am I doing?’, “What am I learning 
that I did not previously know?”, “How 
am I relating to those around me?”, or 


“What do others think of Such 
questions are best answered by the in- 


learner 


me? 


divicual evaluating his personal self in 
relation to everything outside, to both in- 
dividuals and groups. 

The psychological background will en- 
able the individual to rate himself com- 
petitively with his peer group, because 
rank-order grouping will be made and 
placed where he can see how he ranks 
with others. 
of these rankings can influence his learn 


His acceptance or rejection 


ing climate and produce motivation fac 
tors to excel for his own sake, for the sake 
of outranking his peers, for the sake of 
pleasing his parents who may be financ- 
ing his education, or for other reasons. 
The learner’s concepts of self and self- 
other play a large part in shaping ideas 
of confidence, status, self-evaluation, and 
held by the individual 
himself and his immediate environment. 
If learning is to be enhanced, the things 
to be learned must somehow be woven 
into or related to the individual's present 
being or imagined being. Learning must 
start at a given point with anyone, and 


esteem toward 


that point is usually where he is at pres- 
ent, not where an instructor would like 
him to be. This must be kept in mind 
it all times if the learner is not to be lost 
in the jargon and methodology of the for- 
mal educational process. Never at any 
time can we justify losing contact with 
the learner. 
Therefore, one of the first items with 
which a voung college teacher should be 
concerned is whether his discipline ot 
subject matter is such that a student can 
be motivated by it and find it worthwhile 
for his effort. Too frequently instructors 
are interested primarily in teaching the 
subject, which is very close and impor 
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tant to them, without giving concern as 
to how it may affect others. College 
courses must of necessity involve cover- 
ing a certain amount and level of pro- 
ficiency in order to provide a prerequisite 
for a more advanced subject in the same 
or related fields, but there is definitely 
the matter of the individual and his psy- 
chological background to be considered. 

The third group of factors, the socio 
logical background of the learner, has a 
the behavior of 
the student, on his maturation process, 
and on his activity as a learner. The stu- 
dent comes to the classroom stamped 
with the imprints (and sometimes the 
scars) of the society of which he is a 
product. I am of the opinion that each 
student differs from every other one in 
many characteristics established by his 
prior environment. Students with an 
urban background differ from non-urban; 
those from wealthy homes differ from 
those reared in more frugal circumstances; 
those who are technically inclined differ 
markedly from those who are not. The 
mere passage of time brings new differ- 


very large influence o1 


ences, for students differ from term to 
term, and from year to vear, which is 
also true of the teachers. 

There are differences arising out of 
varied religious backgrounds, differences 
resulting from geographical locale (past 
and present), differences due to amount 
and kind of work experience. There are 
differences due to sex, race, and national 
Many students know what it 
means to be discriminated against, being 


Origin, 


a member of some kind of minority group 

religious, racial, or national 

The home environment has a great im- 
pact on the student as a learner; many 
questions are relevant. Did the individ- 
ual feel that he was loved and wanted 
in the home? Were there brothers and 
sisters in the home? Was there a sense 
of fairness exemplified in the behavior 
of the parents and all of the siblings? 
Were one or both of the parents author- 
itarian, or did the individual have some 
voice in family decisions? Did the par- 


ents get along together with a maximum 
of harmony and a minimum of friction in 
the home atmosphe rer 
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Questions such as those listed above 
can have lasting influence upon the 
learner in shaping his attitudes and habit 
patterns. If the parents think well of the 
school and its staff, this can have a great 
influence upon the attitude of the learne; 
toward himself and toward his parents 
or school. It is out of these conditions 
that motivation springs, and without mo- 
tivation there is little real learning taking 
place, and if it does, it is frequently 
little use in the individual’s behavior. 
Learning for learning’s sake has litt 
place in our formal education today, or 
at least that is what we would like to 
believe. We say that learning should be 
meaningful if it is to be of value for the 
individual in living with himself or with 
others. Lundberg has said that man’s 
social existence is just that, “learning the 
communicable techniques by which one 
may come to terms with himself and 
those around him.” ! 

Thus we see that in approaching the 
learning situation of an individual we 
must be concerned with many, many 
things. What does the student expect t 
get from his college experience? On the 
other hand, what do we want him to 
learn and to achieve? What informatior 
is sought and what information is given? 
How does the student learn? In an at- 
tempt to know and_ understand _ the 
learner, in an attempt to gain an insight 
into what may motivate him to become 
an adequate individual in both the area 
of self satisfaction and social efficiency, 
we need to make every effort to know his 
abilities, his interests, his background, 
and his goals or ambitions. 

To be truly effective the teacher must 
develop an appreciation of the many dif- 
ferent areas of experience which influence 
the learner, a sensitivity to the complex- 
itv of the human organisms which face 
him from across the classroom table, and 
a humility in the face of the realization 
of the influence which the teacher cai 
have, for good or ill, upon the further 
development and future life of his  stu- 
dents. 





1G. A. Lundberg, Foundations of f- 
ogy, Macmillan Co., New York, 1939. P.5 
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Estimated Engineering Faculty Requirements 


1959-60 to 1969-70 


DONALD S. BRIDGMAN 
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n lemb Committee n the De née 


r, ASE] 


if 
nsulld 


f Engineering 


1956-57 Survey of Projected estimate Lf I 


Faculty Requirements a ple wa 
(cd > Wa ( 
As the initial step in fulfilling its as- hes egg 
signment, the ASEE Committee on De- . all Bi Noeleaas 
= * uUnNnead DUGLE 
velopment of Engineering “aculties, with eet Cw il 
Harold L. Hazen, Dean of the Graduate ergy ; “a 


of Tech- 


1 
Massachusetts Institute 


log\ as Chairman, undertook in the as ed , 
i LC lll 
5 H ; > f ! 

fall of 1956 to secure a firm estimate ol 9 f 


engineering faculty requirements over the 


] le 


succeeding decad« This estimate was 





schools from the report- 
9 078, of which 85% or 


nposed of full-time faculty 


lition the deans re ported 
esti- 


d full-time positions, 


I 
ountry, as 732 in number 
tal faculty strength and 
quately filled by part-time 
ersonne ] t tallir g 532 Or 
re t! 


1959-60 Follow-Up Survey and 


tained by a survey of ‘such require- € Find; 
ents as exp cted by the deans ot the Comparisons 0 m ings 
wntry Ss eng neering schools. Cc nducted In the wintel t 1959-60 the Com- 
t Committee by the Bureau of mittee detern that a follow-up sur- 
Business and Economic Research at ( f actual cl ges in faculty strength 
Northe Universitv in the spring of d of the er of appointments dur- 
57 ¢ the thre ear interval would be of 
On the basis of returns from 160 ii substantial ] for comparing faculty 
stitutions representing S80“ ot the na id enrollme t tret 1s und calcul iting 
tion’s total engineering enrollment, it was faculty replacement rates. This decision 
estimated that between 1956-57 and is influenced in part by the une xpected 
966-67. engineering « Ilment would decline in freshman engineering enroll- 
crease 70) engineering faculties would ment tl ll of 1958 and of 1959, 
ease 7f d total faculty appoint hich ( t ubstantial steady 
ents t luding thos r part-ti € in the ch year since 1951 
sistants 01 transters f1 ther enc The < r Iso ¢ lucted: b 
ering scl Is, te wide for this gi tt e Bur Bus ss and Economic 
d replace ents o nuuld be 106 f the f cl \ ote ( ed ] 
156 <7 t uit strengt] The full-tir tit 6 ] ly nded to the 
d full-ti eq lent facult sty ct] ‘ lie ( ht ed responses 
( f ¢ 60 titutions in that 
; 7S their rT I] 
“a hie , De ' —" tlt peas ip 1 
ages ‘ pitts ie titut S re less well rep 
nett 4] suent facult ent le than were those 
need d him t make ted I ly ent trends 
ir profe the resul +] ' ere similar to those ll «¢ 
f his most 1 t stud CDEF ering schools and, in other respects, 
helicr that Mr Br dgm ns analy is 7 a ae reasol ib] representative ot 
n ful attention from every ll such schools. The following table 
eng lucation administrator . ae = > 
] the « itive enrollment trends. 
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LABLI 1 
ENGINEERING ENROLLMENT TREND 
FALL 1956 ro FALL 1959 
CDEF 1960 
ota Plus 0.6! Minus 2.9% 
Undergradu Minus 3.4% Minus 7.0% 
Graduate Plus 37.0% Plus 44.49% 
Junior, Senior 
1d Gra ile P 13.60% | 12.5% 


To make certain of comparable data, all 
enrollment figures for schools were taken 
from reports of the U. S. Office of Educa- 
tion, “Engineering Enrollments and De- 
grees,” 

The final line of this table has been 
the Committee’s judg 
ment, the most significant enrollment fig 


included as, in 


ure for comparisons with engineering fa 
ulty treads. In all its work, the Commit 
tee has defined engineering faculty mem 
bers as those persons who teach engi 
engineering science subjects 
It has excluded 
persons who teach engineering students 
other 


mathematics or the humanities and social 


neering or 
to engineering students. 
such as_ basic 


subjects science, 


sciences. On this basis, a very high pro 
portion of the engineering faculty teach- 
Ing load involve Ss only upper class under 
graduate and graduate students. 

The table 
formation on faculty 
the 1956-57 


comparable data based on the 


the in 


secure d 


next summarizes 
strength 
from survey and_ provides 
1959-60 
survey. In both cases, these data re pre 
sent national totals developed from th« 


survey samples by M. A. Horowitz, As 





sociate Director, of the Northeastern 
Bureau of Business and Economic Re 
search. 
TA 
ENGI ING FAC STRI I 
Potal Full-ti I vale 
Strength 
Untiled Budg sit . 
All Budgete ns 
Full-time Faculty Members on! 
Unfilled Budgeted Positions 
Full-time Budgeted Positions 
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The percentage increase for total full 
time and equivalent faculty and for full 
time members only is identical since j 
each year the proportion of full-time fae. 
ulty was the same at 85‘ Intormati 
on unfilled budgeted positions was cop. 
fined, as re que sted, to full-time Positions 
Although the actual increases in tota! 
14.7 , part 


this increase resulted from the filling ot 
] 


and full-time faculty were 


budgeted positions not filled in the ear 
atter the re. 
maining similar positions are filled. Th 


vear, a non-recurring factor 


increase in budgeted + positions, or thy 
net increase in faculty strength, thus be. 
comes 12.8% for the total faculty and 
12.5% for its full-time members 


The numbers of full-time positions ir 
adequately filled by temporary or part. 
time persons have not been given in the 
table or 


mcrease, 


rates 
stated, these 


used in adjusting the 


As already 


Wel 


532 in number or 5.9°% of total faculty 
strength in 1956-57; their number had 
been reduced to 444 or 4.3' of that 


It is believed that 
the 


adjustment for 


strength in 1959-60. 


such a change is part of normal re. 
placement process and no 
it would be proper. 

The data provided in the 1959-60 su 
full-time 
faculty appointments in the 3-vear period 
1956-57. together the 


on the IMCcrease 


7 } | { 
vey concerning the number ol! 


since with figure 


in such faculty members 


make it possible to determine the nu 
ber of re placeme nts which occurred and 
the annual replacement rate Table 3 
gives the figures invloved. The appoint 
ment figure does not include full-tim 
men transferred from other engineering 
schools 
MATI ALL ENGINEERING & 
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PABLe 3 
Time Facutty APPOINTMENTS AND RE 
PLACEMENT Rates, 1956-57 to 1959-60 
Att ENGINEERING SCHOOLS 





Total Faculty Appointments 2.159 
Increase in Facu ty 1.135 
Replacement of Faculty Members 1.024 
Average Number on Facult 8 927 
3-Year Repla¢ ement Rate 12.4% 
Annual Replacement Rate 41% 


This rate reflects all losses, except 
transfers to other engineering schools, 
including both those due to retirement 
and death and those due to shifts to other 
types of employment. Other evidence 
indicates that, with the present age dis- 
tribution of engineering faculties, the 
former losses are somewhat less than 2% 
umnually. The remainder due to the lat- 
ter causes, of 2-2.5%, appears to be sub- 
stantially less than the rate of over 4% 
reported for them in the 1954-56 period 
by the ASEE Committee to Study Cross 
Migration between Faculty and Industry 
in the October 1956 JouRNAL OF ENGI- 
NEERING EpucaTiIon. Both of these are 
gross rates and the net rate of loss to 
industry reported by that committee was 
The gross rates, how- 
ever, represent the replacement portion 
f the full-time faculty recruiting prob- 
lem of both new holders of engineering 
legrees and men with appropriate ex- 
perience in industry and government 


1.6% annually. 


Significance of Findings 


for Faculty Projections 
In summary, the surveys reviewed 
have shown that both total and full-time 
gineering faculties, exclusive of a re- 
luction in unfilled positions, increased 
m 1956-57 to 1959-60 by 12.5% to 
13.0% when junior through graduate en- 
rollments, constituting a very high pro- 
rtion of the teaching load of those 
faculties, increased in the sample used 
for estimating the faculty increase by 
125%. In each of these two years, full- 
time faculty members constituted 85‘ 
f total full-time and full-time equivalent 
faculty During these 


strength. same 


vears, the annual replacement rate in the 


am | 


ll-time faculty was 4.1%. 


From the former finding it will be as- 
sumed that in estimating faculty require- 
ments from 1959-60 to 1969-70, the in- 
crease in faculty strength will be equal 
to the estimated increase in junior through 
graduate enrollments. The 4.1% re- 
placement rate also will be used for this 
future period. It is recognized that 
changing conditions are likely to alte: 
such projections to some undetermined 
extent. In particular, increased research 
activity by engineering faculties and rela- 
tive increases in extended graduate work 
may demand more than such proportion- 
ate faculty increases which cannot be 
offset by improvements in teaching meth- 
ods conserving faculty time. Neverthe- 
less these assumptions appear to provide 
the most valid bases available for use 
in the projections 


Projection of Junior through Graduate 
Engineering Enrollments in 1969-70 
To estimate the junior through gradu- 
enrollments 10 
hence requires a number of assumptions 


ate engineering years 


is follows 


1. Total first-time male fall enrollments 
in all collegiate curricula are assumed to 
increase from the 40% ratio of such en- 
rollments to all 18 year old males occur- 
ring in 1959 by 4% annually to a ratio 
of 45% in 1969. The resulting enroll- 
inent have smoothed to 
eliminate part of the computed sudden 
increase in 1965, due to the great increase 
in births in 1947, without changing the 
computed total numbers of such enroll- 
ments from 1964 to 1969. The trend in 
this ratio is that characteristic of recent 
vears after adjustment for the effect of 
the varying military service flow on first- 
time male enrollments. Past enrollment 
figures were taken from the U. S. Office 
Education reports on “Opening (Fall 
Enrollments in Colleges and Universities” 
and past and projected numbers of 18 
year old males were provided by the 
U. S. Bureau of the Census. 

2. Engineering freshman enrollments 
for 1965-1967 are assumed to be 15.6% 
of total first-time male collegiate enroll- 
I This percentage is the average 
found for 1950 to 1959 inclusive. Its 


figures been 


nents. 
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TABLE 4 


SELECTED PROJECTED Data o> 
ENGINEERING ENROLLMENT 


Fresh 
1965 115,000 
1966 128,000 
1967 129,000 
3 year total 372,000 
Junior through Graduate st 
1969 (61% of above total 227,000 
1959 (actual) 126,400 
Increase 1959-69 R0°; 


use eliminates such high ratios as the 
17.8% which occurred in the fall of 1957 
but anticipates recovery to the 1950-59 
average from the low 1959 ratio of 
13.8%. 

3. Junior through graduate engineering 
enrollments in the fall of 1969 are as- 
sumed to be 61% of the sum of freshman 
enrollments in the falls of 1965, 1966 
and 1967. This ratio is the average of 
junior through graduate enrollments to 
the sum of freshman enrollments 2, 3 and 
4 years earlier which occurred in 1954- 
59 inclusive. Earlier years were not 
comparable because of the lower propor- 
tion of World War II veterans going on 
to graduate work. During 1954-59, this 
ratio varied from a high of 65% to a 
low of 55°, which occurred in 1959. 
Its rise assumes a recovery from that 
point. 


The resulting figures for engineering 
enrollments for the pertinent years are 
shown in Table 4. 


Projected Faculty Requirements 


1959-60 to 1969-70 


On the assumption stated previously 
that faculty increases would be estimated 
as equal to those in junior through grad- 
uate enrollments, the 80% increase in 
those enrollments from 1959 to 1969 
would lead to an increase in total full- 
time and full-time equivalent faculty 
from 10,409 in 1959-60 to 18,737 in 
1969-70. If, in addition, the 656 un- 
filled budgeted positions in the earlier 
year are filled, the total faculty would 
become 19,383 or 19,400 in round num 
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bers. If the 85% ratio of full-time ¢ 
total faculty found in 1956-57 and 1959. 
60 is assumed to continue, full-time fae. 
ulty members would increase in number 
from 8850 to about 16,500. 

Calculation of the estimated full-timg 
replacements, using the 4.1°% annual rate 
found for the 1956-57 to 1959-60 pe- 
riod, must take into account the fact that 
due to recent high attrition rates and the 
decreases in freshman enrollments j 
1958 and 1959, junior through graduate 
enrollments seem certain to decrease sig. 
nificantly next year and remain below thy 
present level for an additional two years 
Under the assumption of parallel move. 
ment of such enrollments and faculty 
strength, this would be expected to lead 
to a decline in that strength. Such 4 
decrease, however, may be offset by the 
filling of presently vacant budgeted posi- 
tions, while maintaining approximately 
the same total faculty. On this basis and 
assuming a straight line faculty growth 
from 1962-63 to 1969-70, the average 
strength of the full-time faculty for the 
ten year period becomes about 11,20 
and the required replacements about 
1,600. 

The data developed in the preceding 
discussion are summarized in Table 5. 

It is clear that the figure given for to- 
tal full-time and full-time equivalent re- 
quirements does not include replacements 
of part-time faculty. These were de- 
signedly omitted from the 1956-57 
CDEF survey and the precentage figure 


ENGINEERING FACULTY REQUIREM 
1959-60 to 1969-70 


al Fu 
€ an 
I I . 
juivale Only 
Faculty 1959-60 10.410 & 850 
Increase to 1969-70 
(including filling of 
656 vacant positions 9 000 7,650 
Percentage Increase 80% 6% 
Replacements (full 
time only $1 61M) $+ 600 
Total Requirements 13,600 12,250 
Percentage of 1959-60 130% 140% 
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of 130% is given as the most closely 


comparable to that of 106% obtained in 
that survey for the 10 succeeding years. 
This difference arises largely from the 
higher percentage increase of the enroll- 
ment figures used, 80% for the junior 
through graduate enrollments as com- 
in total enrollments 
in the first survey, and from a larger re- 
placement rate, based on the actual 
1956-57 to 1959-60 experience, 4.1% 
as compared with the rate of about 2.5% 
previously estimated 


nared with the 70° 


Conclusion 
Emphasis must be laid on the fact 


that these projected requirements are 
based on assumptions that the ratio of 
first-time 
male collegiate students will return from 
the low point of 1959 to the average of 
1950-1959 and that the retention rates of 
engineering students to the junior-gradu- 


engineering freshmen to all 


ate level also will return to the average 
of the most recent years which have been 
free from the influence of World War II 
veterans. If neither recovery should take 
place, the increase in junior-graduate en- 
rollments by 1969 would be less than 
50% rather than the 80°% 
faculty requirements for both growth and 
replacement would be markedly smaller. 
Such a limited enrollment increase, how- 
ever, would lead to only about 52,000 
B.S. degrees in engineering in 1969-70 
rather than the 62,000 estimated if re- 
covery in relative freshman enrollments 
and in retention does occur. In either 
case, the effect of the recent declines in 
these two respects appears almost cer- 
tain to hold the number of such degrees 
it or below the 
In view of the growth and increasingls 
technic il con 


estimated and 


1959 figure for 4 vears. 


iplexity of our economy 
and the imperative demands of national 
defense, the lower figure appears likely 
to be completely inadequate for the na- 
tion’s needs and the higher figure hardly 


adequate. 
The mere possibility that freshman and 
upper-class engineering enrollments, in 


proportion to other college enrollments, 
might not recover from their present low 
points presents a special challenge to en- 
gineering education insofar as_ highly 

ympetent and understanding teaching 


is an important element in insuring such 


a recovery. The inevitably smaller up- 


per-class and graduate enrollments of 


the next few years will provide an excel- 
lent opportunity to meet this challenge 
through improvements in the calibre and 
competence of existing faculties. These 
lower enrollments should not be _ per- 
mitted to divert attention from faculty 
problems and the necessity of preparing 
for the sharply increased requirements of 
the vears immediately following. 

careful consideration of 


1 
the available data indicates that, despite 
] 


In summary, 


engineering freshman en- 
the fall of 1958 and of 1959 

g faculty requirements for the 
ten years 1959-1969 are likely to be at 


le ast as 


the decrease 
rollments in 


engineerin 


great as those projected earlier 
for the ten years 1956-1966. Basic to 
this estimate is the assumption that the 
engineering schools will regain the pro- 
portion of all male freshman enrollments 
characteristic of the past decade and im- 
prove the low retention rates of the last 
four years. Very large increases in the 
eighteen-vear-old age 


particularly in 1965 


group will occur, 
and thereafter, and 
a higher proportion of that age group is 

ter college. As a 
result of all these factors, upper-class and 


almost certain to en 


graduate enrollments will increase greatly 
and recent experience indicates that en- 
gineering faculties closely parallel their 
growth. Such an increase, plus the re- 
quirements for replacements, will lead to 
the need for recruiting, during the com- 
ng decade, new faculty members sub- 
stantially exceeding in number the total 
present staff. The recruiting of such 
men and the development in them of the 
skills needed for teac hing modern tech- 

} 


nology will demand 


unremitting atten- 
accompanying problems of 
financial resources for adequate faculty 
salaries are tremendous 


tion. The 





J. J. CLEARY 


A Competitive Project Design Course 


Formerly Assistant Professor of Aeronautical Engineering 
North Carolina State College and presently staff member, Sandia Corporation, 


Livermore, California 


Competitive design teams working on 
a project have been used at North Caro- 
lina State College in teaching Aircraft 
Design for the past three years, during 
which time many techniques have been 
developed and tried. Although the de- 
velopment of these techniques is by no 
means complete, experience gained in 
handling groups or teams may prove 
helpful to others. 

The purposes of teaching design in this 
manner are to achieve (1) a closer ap- 
proach to the manner in which design is 
performed in industry, (2) a_ better 
method for inducing creativity, (3) a 
greater motivation of the student, and 
(4) ease in the handling of larger classes. 
The course, involving a one-hour lecture 
and two three-hour laboratory periods 
each week, is presented in the following 
manner. A letter which requests a pre- 
liminary design of a flight vehicle or sys- 
tem to perform a prescribed mission is 
presented to the class, which is divided 
into groups of 5 or 6 students. The re- 
sults of the preliminary design are to be 
submitted at the end of the semester. 
Also a preliminary set of specifications 
and monthly progress reports are to be 
submitted by each group. Each team is 
allowed to use the laboratory time for 
their meetings to work on the project; 
the weekly lecture is given to the class as 
a whole. At the completion of the course, 
judges from industry are invited to the 
campus to hear each group’s oral presen- 
tation of the design. Based upon this 
presentation and the written final report, 
a selection is made as to which group has 
(in the judges’ opinion) produced the 
aircraft which most successfully fulfills 
the mission as described by the original 
letter. With this general outline of the 
course established, the techniques used 
in our attempt to accomplish the four 
purposes can now be discussed. 
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The Team 


Each group must function well as a 
team. The instructor picks the original 
leaders, pointing out the need for com- 
patability in the group and for a variety 
of talents. The group leaders select the 
additional members of the group. They 
are more successful in dividing the class 
equally and compatibly than the instruc. 
tor. These initial leaders are chosen with 
considerable care. They should be above 
average in scholastic ability, but even 
more important, they should show leader. 
ship. Sometimes the officers of the local 
student societies make good initial group 
leaders. It was also found that the 
group leaders should be changed pe- 
riodically, giving others within the group 
some chance to develop their leadership 
abilities. Each group was allowed to 
select subsequent leaders in any manner 
they chose. The first year that design 
was taught in this manner the group 
leaders were not changed and 50% of 
the students later said they thought the 


leaders should have been changed. The 
second year the group leaders were 
changed each month and 96% of the 


class favored this. (It should be noted 
that if the class opinion is widely split 
in a poll, then the procedure or tech- 
nique was probably wrong 


The Problem 


The problem is stated in the form of 
a letter addressed to the instructor from 
a fictitious company asking for a pre- 
liminary design bid. Since these letters 
should be as realistic as possible, a great 
deal of care should be given to their 
preparation. Much of the motivation 
and creativity for the course comes with 
the problem. The letter must be clear in 
its meaning on all points covered. Any 
point not covered in the letter should be 
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eft as a design decision for the groups 
+o handle. The first year a detailed set 
if specifications for an airplane was given 
with the letter. This, it was found, did 
not lend creativity and so the procedure 
was changed. Now, each group has to 
make their own decision as to what type 
vehicle would solve the problem. As an 
example, one problem called for a cargo 
transport for operation in South America 
that could carry a 4,000-pound payload. 
No information was given about range, 
speed, or altitude. On their own, each 
group checked airport distances, moun- 
tain heights, etc., and drew up their own 
specifications. It is important to force 
the teams to decide on these specifica- 
tions early. In order to keep any group 
from getting off to a completely wrong 
start, it is necessary that the group sub- 
mit the specifications within the first two 
weeks for evaluation. One must be care 
ful not to kill the creativity and motiva- 
tion of a group when and if they do go 
wrong but rather to make them realize 
this approach was wrong through some 
key questions and general discussions and 
to gently guide them to another approach. 


The Progress Report 

The progress reports give the instructor 
a further check on the design approach 
f each group and give the students a 
chance to improve their report writing 
technique. In the comments on the re- 
port each group can be told officially the 
status of their design both as to progress 
and as to any technical errors—but care- 
fully, without giving them the solution to 
the problem. The teams will learn the 
importance of a well written report when 
their mark on progress depends on how 
clearly it is described in the written re- 
port. Only one report is needed from 
each group. The design teams can 
intly produce a better and more com- 
plete report in less time than each indi- 
vidual member of the class could do in- 
lependently. Since the instructor has 
nly 6 reports to grade, for a class of 30 
students he can give each a more com- 
plete checking, and therefore more know]- 
edge goes back to the students in the 
form of correction of errors. 

The monthly progress reports are for- 
varded to the industrial judges, for their 
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convenience in keeping pace with the de- 
velopment of the design. Thus, the 
judges become familiar with the design 
before the final report is submitted, and 
the students’ motivation is improved be- 
cause they want to have only their very 
best work seen by industry. The progress 
reports are seen only by the members of 
the group who wrote them. Because of 
the competitive nature of the design a 
certain amount of secrecy exists. 


The Lecture Hour 

A one-hour lecture is given to the en- 
tire class each week. In at least one of 
the early meetings some work in prin- 
ciples of creative thinking should be of- 
fered in order that the most effective use 
of creativity may be made during the 
developing of the specifications and early 
design. The lecture sessions are used to 
explain the basic problems connected 
with the design but no attempts should 
be made to solve the specific design 
called for in the letter. The topic for 
the lecture should follow the need for the 
knowledge by about one week. A delay 
longer than one week creates the danger 
of providing the basic information too 
late to do the student any good in his 
design decision. Delaying the informa- 
tion until the students have found the 
need for it will give greater emphasis to 
the lecture. It is convenient to bring in 
other members of the staff to discuss par- 
ticular areas of interest to the class, such 
as power plants, mathematical operations, 
structures, etc. Frequent tests on the 
material covered in these lectures give 
a good guide as to how well the students 
are absorbing the information given dur- 


ing these sessions. 


The Laboratory Period 

Because of the competitive nature of 
the project, the groups will want to meet 
separately. Some teams may find that 
a few members or the whole group can 
use the laboratory time to best advantage 
by going to the library or making a trip 
to the airport, etc. No attendance record 
is kept. By visiting the meetings of the 
group which are in the building on any 
laboratory day, the instructor can ob- 
serve the amount and quality of the par- 
ticipation of each student in the group. 


During the course of a month the in- 
structor will have several opportunities 
to observe each group in this manner. 





The Marking System 


In order to get an individual mark for 
the students, the instructor summarizes 
the information obtained during the lab- 
oratory session concerning the student’s 
participation in the team’s effort, using a 
merit review sheet similar to those used 
in industry. Under headings such as cor- 
rectness of work, initiative, original con- 
tribution, cooperation with the group, 
etc., he rates each student much as an 
employer would rate his employees. This 
“employee mark” should be revised at 
frequent intervals throughout the course 
to allow the student to know what im- 
pression he is giving the instructor or 
“employer” and perhaps to make a better 
impression later; also it forces the in- 
structor to observe the members of the 
class in a formal manner. 

The procedure now used is to make up 
a sheet listing the qualities to be marked, 
with columns designated as excellent, 
very good, good, fair and poor. These 
evaluations can be readily assigned also 
with a letter or numerical grade, but it 
may be easier to think of the student’s 
ability under these titles than in the 
terms of anumber. The sheets are filled 
out by the instructor in the presence of 
only the student concerned, usually after 
the progress report is turned in. At the 
time they retire the student group leaders 
are asked to fill out these merit review 
sheets for each member of their groups. 
The opinions of the student leaders are 
most helpful in corroborating the opinion 
formed by the instructor. In some in- 
stances disagreement between the stu- 
dent leader and the instructor will arise 
as to the merits of some particular stu- 
dent. In such cases the final decision is 
of course that of the instructor, but it 
would be prudent on his part to make a 
more careful examination of the quality 
of the student in question during the 
next marking period. At first some of 
the students resented being asked to 
“srade” their fellow students or to be 
“graded” by them. If it is made clear 


that the final mark is that of the instruc- 
tor and that the student leader’s reports 
are only used to substantiate this mark 
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as a check on possible injustices, they 
quickly accept this technique. 

The student leader has some smal] 
amount of authority to accompany his 
responsibility in the group, and grading 
his teammates becomes a part of his 
training in leadership. This “employee 
mark” and the marks from the test given 
in the lecture make up the individual 
mark of each student. 

Each team receives a monthly mark op 
the progress made by the group, a mark 
based on ability of the group to produce 
a well written progress report, and a 
mark based on how each group places in 
the competition. In marking progress 
one must, to be fair, measure the progress 
of a group from where it was last month 
and not where they are on an absolute 
timetable; otherwise a group which starts 
slowly will never obtain a just final mark 
in this category, even with a superhuman 
effort. 

These group marks are then used to 
modify the individual marks of each 
member of the team. With proper 
weighting of the group mark, an excel- 
lent student in the worst group should 
drop at the most one letter grade and 
a poor student in the best group should 
stand a chance of increasing his mark 
only one letter grade. This is a good 
compromise between maximum group in- 
centive and individual reward. 


The Judges 


A word should be said, at this point, 
about the industries and the government 
agencies which have participated so gen- 
erously in our program. The judges 
were all very well qualified and well pre- 
pared. They in no way commercialized 
the program. They took it upon them- 
selves to visit the school during the vear 
in order to see the class and better inform 
themselves. They had prepared _ perti- 
nent questions on each design and left 
helpful commentary on both the designs 
and on the course. Many of the im- 
provements in the presentation and tech- 
niques discussed here were tried at the 
suggestion of these men. On the poll 
the students were asked whether any fac- 
ulty members should be on the judging 
team and the answer has always been a 
negative one. 
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The Presentation 

The presentation of the design to the 
idges provides an excellent chance for 
the students to gain experience in selling 
their technical ideas and an opportunity 
to practice speaking in public. Each 
group receives copies of the final reports 
{ the other groups one week prior to the 
presentation, in order to permit them to 
evaluate the proposed design of the othe: 
groups. It is suggested that the presen 
tation be in three parts: first, 15 or 20 
ninutes to let each group discuss the 
merits of their own design; second, 7 t 
10 minutes to let each group discuss the 
failings of the other groups’ design; and 
lastly, some small amount of time to let 
each group have a chance to explain or 
inswer criticisms by other groups. 

The first part is usually best handled if 
the students prepare a formal paper to 
present to the judges. One or more stu- 
Jents may give this for each group. A 
hard rule about overtime will help to 
keep unfair advantage and hard feelings 
ut of the competition. During the sec- 
nd part of the presentation the criticism 
should take the form of a commentary on 
the other groups’ designs, rather than a 
lirect question to a particular group 
which demands an immediate answe! 
from the challenged group and _ hinders 
the progress of the program, disrupts the 
ontinuity of the speaker, and tends to 
promote bitterness between the groups 
The third portion allows answers to the 
criticism and gives each group a chance 
to think out their answer, making them 
more logical and less personal. Questions 
by the judges were found to be stimulat- 
ing to the students. The time for these 
questions was left at the end of each of 
the three parts of the program. 

From the motivation standpoint, an 
thing which adds to the formality of this 
presentation will increase the students’ 
efforts: a proper setting, such as an audi 
torium; the presence of other members of 
the faculty; the presence of students from 
the junior class; printed programs, etc. 
are suggested as ways of making the pro 
gram more formal 


The Critique 


The critique should « e during the 
ek after the presentation It sh 


include a final discussion of the designs 
by the instructor. The critique should 
last for several hours so that the whole 
class can have time to express their views 
on the relative merit of the designs. Dur- 
ing this session the students recognize the 
good points and failings of their own de- 
sign and the relative merits of other 
groups design. This is also a good time 
to straighten out any hard feelings that 
may have been brought on by the com- 
petition. 

While the judges are trving to arrive 
at a decision they will make many com- 
ments about each design. If some listing 
f these is kept, without identification as 
to which judge made them, it will be 
found very useful. The students take 
the decision of the judges gracefully, but 
it is important for them to understand the 
decision and to have a chance to express 
their own views. 


Summary 


Since the decision three years ago to 
present the design course as a competi 
tive project by groups rather than as an 
individual project, many changes in tech 
nique have been tried. 
given here are those which have been 


The techniques 


found to accomplish the purposes of 
the course best. Others were dropped 
because they did not achieve or in some 
cases they hindered the accomplishment 
of the purposes. It should be noted that 
a large number of the techniques are to 
motivate the student, that the student’s 
opinion is always considered in the meas 
uring of the acceptability of the tech- 
nique, and that a policy of freedom of 
design is created for the student. If the 
instructor will add to this his confidence 
n the student’s ability to produce a rea 
mable solution to even the most difh- 
ult parts of the design, compatible with 
the time they can give to the project, 
the design course will become a truly 
significant experience in engineering for 
the student. 

The other techniques allow the instruc 
tor to determine the amount of achieve- 
ment made by each student. With the 
use of these techniques supplemented by 
the judgment of the instructor, a fair and 
easonable grade acceptable to both stu- 
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What's Going On in ASEE 


Engineering College 
Annual Report 


The Engineering College Research 
Council had another busy and productive 
year. Thanks are due especially to the 
chairmen of all committees, each of whom 
discharged his duties fully and faithfully, 
and to our secretary, Professor Contini, 
for his devoted service. The Executive 
Committee held two formal meetings 
since the last annual convention, on 
November 11 in St. Louis, Missouri, and 
on February 28 at the Illini Center in 
Chicago, Illinois. 

Complete minutes of the activities of 
the Council are on file with the secre- 
taries of both ECRC and ASEE. Among 
the important matters considered and ac- 
tions taken are: 

1. New Members. 

the year were: 
George Washington University 
Howard University 
Newark College of Engineering 

2. Research Review. The 1959 Re- 
search Review came off the press early in 
the fall with 118 institutions (5 more 
than in 1957) reporting substantially in- 
creased dollar volumes of research, to- 
gether with more research projects and 
more personnel. 

Material for the 1961 Research Review 
will be solicited starting October 1. Re- 
plies will be due by November 15, 1960. 

The Research Review is now a joint 
project of the Secretary of ECRC and the 
Editor of the JourNaL. This appears to 
be working well and should be so con- 
tinued. 

3. Awards. Donors for both the Ben- 
dix and McGraw awards have now ap- 
proved nominal traveling expenses of $50 
per member for the Nominating Com- 
mittees. 

The Curtis W. McGraw Award was 
made to Ali Bulent Cambel, Professor 
and Chairman, Mechanical Engineering 
Department, Northwestern University. 


Admitted during 


Research Council 
for 1959-60 


The Vincent Bendix Award was mad 
to Maurice Joseph Zucrow, Professor of 
Gas Turbine and Jet Propulsion, Purdue 
University. 

The plan of moving preliminary and 
documented nomination deadlines to Jan. 
uary 1 and February | respectively with 
report to the Executive Committee for 
confirmation of nominations at the late 
February meeting worked well and 
should be continued. 

4. Committee on Relations with the 
Federal Government. Recommended in 
November that immediate action be 
taken to make it possible for NIH to pro- 
vide full overhead costs on research proj- 
ects at universities. As a consequence, 
the General Council on November 12 
voted to support the recommendation 
that ASEE express itself to ACE, presi- 
dents of member institutions of ASEE, 
the Assoc. of American Universities, etc. 
to the effect that necessary modifications 
in appropriation legislation be undertaker 
to permit NIH to accept the principles of 
Circular A-21 of the Bureau of the 
Budget and the overhead provisions con- 
tained therein. 

Also recommended that the Business 
Officers Association accept responsibility 
for working out the difficult problem of 
rapid amortization of special research 
facilities in connection with Circular 
4-21. 

The committee is continuing its studies 
of the grant procedures being adopted by 
the DOD and the possible changes in 
patent policy by the AEC. 

5. Committee on Research Adminis- 
tration. Continued to act as catalyst in 
the area of Research in Engineering Edu- 
cation. A portion of the annual program 
this June is the result. Action, under 
President Teare, on the proposal for fund- 
ing a comprehensive study program is 
still pending. 
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Recommended, and on April 16 had 
accepted by the Executive Committee of 
ASEE, the following resolution: 


TEXT OF THE RECOMMENDATION OF 
THE ENGINEERING COLLEGE RESEARCH 
CounctL COMMITTEE ON RESEARCH 
ADMINISTRATION TO THE ECRC Ex- 
ECUTIVE COMMITTEE as adopted Feb- 
ruary 27, 1960 (Approved by Execu- 
tive Committee ASEE, April 16, 1960) 


With the increasing volume of research 
in all areas of knowledge and the attend- 
ant increase in individuals and organiza- 
tions in and associated with educational 
institutions responsible for the adminis- 
tration of such research, it has become 
increasingly necessary to have effective 
coordination between them in their ef- 
forts to establish effective policies and 
procedures to promote efficiency and sup- 
port for such programs. 

- The ECRC Committee on Research 
Administration believes that the time has 
come to establish the means for such co- 
dination. It therefore recommends that 
American Society for Engineering 
Education approach the American Asso- 
ciation of Land-Grant Colleges and State 
Universities and the National Federation 

f College and University Business Of- 
ficers Associations and seek cosponsorship 
with ASEE in petitioning the American 
Council on Education for the. establish- 
ment, under their agencies, of a coor- 
dinating council on research. It is recom- 
mended that the council be made up of 
representation from the offices of the 
petitioning organizations and other sim- 
ilar organizations having responsibility 
for research policies and the administra- 


4] 
me 


tion of research in, or affiliation with, edu- 


cational institutions, as necessary to in 
sure complete coverage of all disciplines. 

It would be one of the important duties 
f such a coordinating council to provide 
the means for open forums on the prob- 
lems basic to research administration, and 
the ASEE, Association of Land-Grant 
Colleges and State Universities, and the 
University Business Officers Associations 
fer to serve as hosts for such forums 
at their annual meetings. Such a coor- 
dinating council could also effectivels 
represent the several organizations 
egotiations with the agencies of the fed- 


in 
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eral government in the areas relating to 
their sponsorship of research. 

If sponsorship of this idea is accepted 
by the Association of Land-Grant Col- 
leges and State Universities and the Uni- 
versity Business Officers Associations, 
other appropriate organizations should be 
informed promptly of the proposal. 

President Teare was to notify ACE of 
the proposal and that all deans of engi- 
neering and directors of research, as well 
as the Land-Grant Association and Asso- 
ciation of Business Officers were to be 
informed of the action. 

6. Revisions of Qualifications for Mem- 
bership in ECRC. A proposed new pro- 
cedure by means of which applications 
for institutional membership in ECRC 
will be judged has been developed and 
is being evaluated by five or six member 
institutions, using their present faculty 
teaching and research assignments as a 
basis for the study. It is hoped that a 
satisfactory revision of the qualifications 
will be ready for adoption at the annual 
meeting which will more effectively de- 
termine actual research activity than the 
present arbitrary dollar expenditure on 
research over a time limited period. 

7. Annual Meeting Program. Under 
the able leadership of J. W. Hoffman an 
outstanding program was developed for 
the Purdue meeting. 

8. Nominations and Elections. The 
report of the Nominating Committee was 
accepted and circulated in accordance 
with the constitution. All nominees were 
elected by a substantial majority as fol- 
low Ss: 


Chairman 
R. J. Martin, University of Illinois 
Vice-Chairman 


C. C. Chambers, University 
sylvania (1 year) 


of Penn- 


J. C. Calhoun, Jr., A&M College of 
Texas (2 years) 


Directors 


M. A. Williamson, Pennsylvania State 
Univ. (1 year) 

R. E. Burroughs, Univ. of Michigan 
3 years) 

J. W. Hoffman, Michigan State Univ 


, 


3 vears ) 
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Our heartiest congratulations and best 
wishes are extended to each of the new 
officers. 

I take this opportunity to thank Pro- 
fessor Contini, the committee chairmen, 
all members of the Executive Committee, 


Paul Bryant, Leighton Collins, and the 


many working members of the commit- 
tees for their ready response to all re- 
quests and their sincere and effective ef- 
forts to forward the programs of the 


ENGINEERING EDUCATION 


Council. Without their devoted servic 
little could have been accomplished. } 
has been a privilege and a pleasure ¢ 
serve the Society as chairman of the 
ECRC during the past two vears 


Respectfully submitted, 


Kurt F. WENpt 
Vice President ASEE for ECRC 
June 13, 1960 


Engineering College Administrative Council 
Annual Report for 1959-60 


The following brief report summarizes 
major activities of the ECAC and its 
committees during the past year. 

1. Executive Committee. Two meet- 
ings of the Executive Committee have 
been held, one on June 18, 1959 at the 
University of Pittsburgh and one on No- 
vember 11, 1959 in St. Louis, Missouri 
The minutes of the first meeting were 
circulated in Bulletin XXIX and the min- 
utes of the second meeting in Bulletin 
XXX. 

2. Ad Hoc Committee on the Role of 
ECAC and its Committees. A committee 
of seven deans, who had served either as 
past officers or as members of the Execu- 
tive Committee of ECAC, was asked at 
the beginning of the year to submit com- 
ments in answer to the question, “Is 
ECAC serving its primary constituents 
in other words the heads of the engineer 
ing schools, as effectively as it should? 
Is the current committee pattern the best 
?” Background information as to the 
responsibilities of the various committees 
was submitted with these questions. 


one 


There was unanimous belief that 
ECAC should limit its functions to mat- 
ters primarily related to the area of the 
administration of engineering education 
There was almost unanimous belief that 
the three current committees, one on 
Manpower, one on Military Affairs, and 
one on Secondary Schools should be con 
tinued as committees of ECAC. How 
ever, the majority believed that the cur- 
rent ECAC Committee on International 


Relations should be an ASEE committe 
nstead. 

The current ECAC Committee on Se. 
lection, Guidance and Placement came in 
for considerable discussion. No one had 
a clear-cut idea as to the role of this con 
mittee. Several expressed the viewpoint 
that it overlapped other committees and 
should be discontinued completely. Place 
ment is a function which concerns th 
\SEE Relations With Industry Division, 
and also the ECAC Committee on Man. 
power. Selection of engineering students 
is a matter of interest to engineering 
deans and yet there is belief that this isa 
responsibility of the ECAC Committee 
on Secondary Schools. However, ther 
did seem to be a consensus that the com- 
mittee be retained as an ECAC Commit- 
tee but that its title be changed to the 
Committee on Guidance. . 

There were three other committees 
which came in for considerable discus 
sion. These are the ASEE Committee o1 
National Legislation, the ASEE Commit 
tee on Relations with the National Sci- 
ence Foundation, and the ECRC Con- 
mittee on Relations with the Federal 
Government. There was no unanimity 
of viewpoint concerning these three com- 
mittees. The belief was expressed that 
all three were important committees, that 
all three were concerned with matters of 
deep interest to deans of engineering and 
to directors of research. One suggestion 
which merits further study is that these 
three committees be ASEE committees 
composed however of nominees submitted 
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writing there is no indication that the 
Army and the Air Force have come to 
any agreement. 

The Navy ROTC is not involved in this 
conflict between Army and Air. They 
are adhering to their four-year voluntary 
program, one-half of which approximately 
is subsidized. 

6. Committee on Secondary Schools. 
All business has been transacted by cor- 
respondence this year. The Committee 
was asked by ECAC to review the “Rec- 
ommendations for the Preparation of 
High School Teachers of Science and 
Mathematics—1959” as reported by the 
Sub-Committee on Teacher Certification 
of the American Association for the Ad- 
vancement of Science. Those members 
of the Secondary Schools Committee who 
reported were in favor of approving the 
recommendations. 

The major business transacted by the 
Secondary Schools Committee this year 
was to organize a joint conference for the 
1960 Annual Meeting at Purdue Univer- 
sity. The theme of the conference is 
“High School Preparation for College” 
with emphasis on prospective engineer- 
ing students. The conference is a com- 
bined effort of the Divisions of English, 
Humanities, Physics, Mathematics, and 
the Secondary Schools Committee. 

One objective of the conference is to 
bring together various divisions of ASEE 
who have mutual interests and problems. 
If a working relation between the divi- 
sions proves feasible and constructive, the 
Secondary Schools Committee may spon- 
sor additional conferences on this nature. 

A further objective of the conference 
is to improve the communications be- 
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tween high school faculties and engineer. 
ing educators. The Secondary Schools 
Committee will consider ways and means 
of circulating the papers presented at the 
conference to high school faculties. 

7. Committee on Selection, Guidance 
and Placement. The Committee’s major 
activities during 1959-60 are as follows: 


a. Coordination with the ASEE-ECAC 
Secondary Schools Committee and the 
ECPD National Guidance Committee has 
been made possible through membership 
of the chairmen of each of these commit 
tees on the ASEE-ECAC Selection, Guid. 
ance and Placement Committee and the 
willingness of the three chairmen to ex. 
change information and plan joint efforts 

b. Study of Dropouts. A sub-commit- 
tee, chaired by Mr. Donald Bridgman 
began in 1958 a study of engineering 
student dropouts. This study led to the 
final report published as an article in the 
April 1960 JouRNAL OF ENGINEERING 
EDUCATION. 

c. The 1960 Annual Meeting Program 
provides for (1) a joint luncheon meet- 
ing with the ECAC Secondary Schools 
Committee, (2) an afternoon session on 
Successful State Guidance Programs at 
which the ECPD National Guidance 
Committee chairman, several ECPD State 
Guidance Committee chairmen, and the 
chairman of the District of Columbia 
Joint Board on Science Education (in 
high schools) will speak, and (3) an 
afternoon session on placement and stu- 
dent personnel programs. 


Haro_p L. WeEssMAN 
Chairman, ECAC 
Tune, 1960 


Report of the Vice President for General Divisions 
and Committees for 1959-60 


The following general divisions and 
committees are responsible to this Vice 
President: 


Ethics 

Technical & Institute 
hoc) 

YET Committee 

Cooperative Education 


(ad 


Curricula 


Educational Methods 
Engineering Graphics 
Engineering Economy 

English 

Evening Engineering Education 
Graduate Studies 

Humanities and Social Sciences 
Mathematics 

Physics 
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WHAT'S GOING ON IN ASEE 


Relations with Industry 

Technical Institute 
The substance of reports which were sub- 
mitted by chairmen or secretaries of the 
.bove groups is as follows: 


Ethics Committee. The Ethics Com- 
mittee is continuing to collect material 
looking forward to publishing a case 
hook for those who are interested in 
teaching engineering ethics in college. 
In a survey of 155 colleges, 97 replied 
and 26 reported teaching engineering 
ethics as a separate class; 34 made some 
reference to ethics in se classes. 

Alleged abuses in the hiring of engi- 
neering teachers by colleges have been 
brought to the attention of the committee 
and a code of procedure will be discussed 
at this annual meeting of the Society 
Alleged abuses in the ethics of industrial 
recruiting have been brought to the at- 
tention of the committee and a revision 
s contemplated of the “Recruiting Prac- 
tices and Procedures—1959” in order to 
take care of the problems more realis- 
tically. 

Young Engineering Teachers Commit- 
tee (CYET). Upon recommendation by 
the Executive Board of ASEE the YET 
Paper Contest was cancelled because of 
the lack of participation by young engi- 
neering teachers and the cost involved 
Members of CYET were disappointed by 
the cancellation. In view of the time in- 
volved in arranging the Summer-in-In- 
lustry program and in view of the inter- 
est from young engineering teachers in 
summer employment the committee is 
recommending that the present program 
be abandoned and the CYET cooperate 
with the RWI Committee in the prepara- 
tion and dissemination of the latter’s ex- 
tensive list of industries interested in 
hiring for the summer. This would 
liminate duplication of effort but would 
still offer assistance to young engineering 
teachers who wished summer employ- 
ment in industry. CYET and CDEF are 
0-sponsoring a conference of faculty de- 
velopment programs at the annual ASEE 
Meeting. In view of the cancellation of 
the Paper Contest the YET Newsletter 
was not published but it is recommended 
that two issues be published next year 
in order to reach all the young engineer- 
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ing teachers. It is felt by the committee 
that the YETitudes column in the Jour- 
NAL OF ENGINEERING EDUCATION con- 
tinues to be an excellent means of com- 
munication with members, but needs to 
be used more. 

The YET Committee is concerned with 
the function which it should perform in 
view of the cancellation of the Paper 
Contest and the Summer-in-Industry Pro- 
gram. The Committee believes that the 
principal value of CYET lies in encourag 
ing the formation of local ASEE groups 
which can be of great help to young en- 
gineering teachers and will reach more 
engineering teachers than will the An- 
nual Meeting. The Committee recom- 
mends that the CYET be continued for 
at least one more year and be given per 
mission to take appropriate steps to re- 
activate local ASEE Groups in coopera 
tion with Institutional representatives and 
Deans. The Chairman and the Secre- 
tary have made excellent reports on their 
work. 

Cooperative Education Division. The 
Cooperative Education Division reports 
a successful mid-winter meeting in At- 
lanta, Georgia, in February with some 
seventy-five persons in attendance. An 
endeavor is being made to bring indus- 
trial persons with a strong interest in 
education into membership of the So- 
ciety; indications are that from 20 to 25 
new members have come into the Society 
during the last year as a result of this ac- 
tivity. Members of the Division have 
cooperated in a recent study of coopera- 
tive education sponsored by the Thomas 
Alva Edison Foundation which was sup 
ported by a grant of $95,000.00 from 
the Fund for the Advancement of Educa- 
tion. This was not an official activity of 
the Division but was participated in by 
members since most involved 
are active members of the Division. A 
committee of the Division has finished 
a study of “Employer's Work Reports on 
Cooperative Students” and this was pre- 
sented at the annual ASEE meeting in 
June. 

Division of Engineering Graphics. The 
Division of Engineering Graphics has 
been one of the most alert groups of the 
Society for many years. Summer Schools 
are sponsored at approximately five-year 


persons 
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intervals and mid-winter meetings have 
been held for a long time. The Division 
sponsors the Journal of Engineering 
Graphics, which disseminates educational 
and technical information and news in- 
volving the interests of the members of 
the Division. In addition to these activ- 
ities the Division has served as a cohesive 
force for the faculty members involved 
in engineering graphics for many years 
on a social as well as a professional basis. 

English Division. The English Divi- 
sion has been active in encouraging and 
establishing English and Humanistic-So- 
cial Studies Divisional Meetings at re- 
gional ASEE meetings. Members of the 
Division have participated in the plan- 
ning of joint sessions with other Divisions 
during the current annual meeting, par- 
ticularly with Mathematics, Humanistic- 
Social Studies, and Secondary Schools 
Committees among others. Special em- 
phasis is being placed on “Preparation of 
the High School Student for College 
Work.” In cooperation with representa- 
tives from the National Council of Teach 
ers of English, the College English As- 
sociation, Modern Language Association, 
College Conference on Composition and 
Communication, and the Institute of Ra- 
dio Engineers, the Division is endeavor- 
ing to establish a closer relationship be- 
tween these organizations and to estab- 
lish a joint committee to study further 
the field of English for engineering and 
technical students. The Division is also 
restudying the purpose of the English 
Division of ASEE and its relationship to 
other professional organizations in the 
area. This should lead to clarification of 
objectives and areas of activity of the 
Division. 

Evening Engineering Education Di- 
vision. The Evening Engineering Edu 
cation Division is co-sponsoring meetings 
with other Divisions at the annual meet- 
ing of the Society and has not scheduled 
any separate conference of its own. 

Graduate Studies Division. The Grad- 
uate Studies Division is likewise cooperat- 
ing in general sessions at the Annual 
Meeting. 

Division of Humanities and Social Sci- 
ences. The Division of Humanities and 
Social Sciences conducted jointly with 
the English Division a summer school in 
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1959 that was held for two days im- 
mediately following the annual meeting 
in Pittsburgh. The Division produce 
and distributes periodically its News Let. 
ter, and members of the Division have 
published four papers in the April edj. 
tion of the JounNAL OF ENGINEER 
EDUCATION. 

Physics Division. The Physics Diyi. 
sion has cooperated with other Division 
of the Society in increasing the number 
of joint meetings and decreasing the num. 
ber of purely Divisional activities at the 
annual meeting. 
parture from past practice its value can. 
after the Purdue 


Since this is some de- 


not be assessed until 
Meeting. 

Relations with Industry Division. Thy 
Relations with Industry Division has been 
particularly active during the last year 
Two meetings of the Steering Commit: 
tee and two meetings of the Board of 
Directors were held during the last year 
to review the present status of activities 
and to discuss and plan future work. A 
successful College-Industrv 
co-sponsored with Washington Universit 
was held in January 1960 and a like 
conference for 1961 will be co-sponsored 
with the University of Cincinnati. The 
Division continues to publish in the Jour- 
NAL opportunities for planned conferences 
and summer work for faculty. Increased 
activity in local sections has been im- 
proved to the extent that each ASEE 
section now has an RWI liaison repre- 
sentative. A project committee has been 
established in order to review and screen 
suggestions for short- and long-range ac- 
tivity of the Division. 

Technical Institute Division. — The 
Technical Institute Division has been es- 
pecially active during the past year 
Members are working with the English- 
Speaking Union in a teacher exchange 
between Technical Institute faculty in 
Great Britain and in the United States 
The Division was instrumental in secur- 
ing National Science Foundation support 
for sponsorship of two institutes for Tech- 
nical Institute faculty during the summer 
of 1960. These will be of eight weeks 
duration and held at the University of 
Houston and at Oklahoma State Univer- 
sity respectively. The is c0- 
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WHATS GOING ON IN ASI 
‘int sessions at the time of the Annual 
Meeting. A special committee has been 
appointed to study the possible reorgan- 
ization of the Division so the Division 
will better accomplish its aims and its 
objectives. The Division is working with 
the Directors of some 84 guidance insti- 
tutes being conducted through funds al- 
located in the National Defense Educa- 
tion Act. Appropriate materials about 
fechnical Institute education are being 
provided the Institute Directors for dis- 
tribution to those attending these insti- 
tutes. The Relations with Industry Com- 
mittee of the Technical Institute Division 
is promoting a number of industrially 
sponsored guidance clinics for public 
About 15 ot 
these have been held so far this year 
and have been well received. Assistance 
is being rendered the American Associa- 
tion of Collegiate Registrars and Admis- 
sions Officers in rewriting their “Glossary 
of Terms” relating to technicians and 
technical institute education. The Divi- 
sion is considering the development of a 
fifteen-minute motion picture film to be 
used as a recruiting device for technical 
institute students. The Division is pro 
posing a study of “Evaluation of Tech- 
nical Institute Education” to be sponsored 
by one of the national foundations. This 
study is intended to provide a look ahead 


le a 


school guidance personnel. 


at technical education and to provic 
basis for accreditation of curricula sim- 
lar to that which the “Evaluation of En- 
Education” did for the bac 
calaureate degree programs in engi 


gineering 


neering. 
Miscellaneous 


be seen that many 


From the above it can 
f the general divisions 


Report of the Vice President for 


For the past two years the Instructional 
Divisions of the Society 
deavoring to attain a more cohesive or- 
ganization within the Society and also to 
develop stronger ties with related groups 
Both phases 
f this program showed progress during 
1959-60. 

Examples of steps taken to attain more 
internal cohesion are evident in the pro- 


have been en- 


outside our membership 


E 


committees in this group are aware 
of the changing patterns in engineering 
education and are constantly striving to 
adjust their aims, objectives and ap 
proaches to the solutions of these prob- 
All of this poses a problem involv- 


ing communications between these com 


und 


le ms. 


mittees, divisions and the executive board 
f the Society The Vice 
whom they report is endeavoring to im 


President to 


prove these communications and to en 
courage and establish such organizational 
ties as are needed for more effective con- 
tribution to the work of the Societv and 
its constituent parts. It is the work of 
committees and this kind 
that will determine much of the progress 
that engineering education will make ir 
the next few years. 

Your Vice President attended all of th 
meetings ot the Executive Board and 
the General Council of the Society He 
has been assigned the responsibility of 
liaison between the Executive Board and 
echnical Institute Division of the So 
ciety in connection with the proposed 
study, “Evaluation of Technical Institute 
Education.” 
of an executive board special study com- 
mittee on “Cost of the Society to Mem 
bers and Institutions.” He has proposed 
to the divisions and committees in 
group that thought be given to ways in 
which they and he can serve more effec- 


div Is1lons ot 


He has served as chairman 


his 


tively their individual members as well 
as the Society as a unit 
H. W. Bartow 
Vice President for General 
Divisions and Committees 
June 15, 196¢ 
Instructional Divisions 1959-60 
gram for the 68th Annual Meeting. One 


General Session sponsored jointly by the 
Divisions of Aeronautical Engineering, 
Mathematics, and Physics brought to the 
entire membership information on the 
significance for engineering education of 
new developments in these three fields. 
The Mineral Engineering Division in co- 
with the Metallurgical and 
Engineering Committees pre- 


yperation 
(_ erami« 











sented a two-part program on the engi- 
neering science of materials in under- 
graduate engineering curricula. The 
Electrical Engineering Division, the Re- 
lations with Industry Division and the 
IRE Professional Group on Education co- 
operated in the presentation of three pro- 
grams devoted to solid state electronics. 
The General Council in cooperation with 
eight Divisions sponsored a conference 
which featured reports from the Educa- 
tion Committees of eight of the related 
professional societies. 

In addition to the activities at the An- 
nual Meeting, many other steps were 
taken during the year to improve com- 
munications among the professional so- 
cieties and ASEE. For example, the 
Electrical Engineering Division and two 
professional groups of the IRE produced 
the Northeastern Electronic Research and 
Engineering Meeting in November 1959. 
The Industrial Engineering Division and 
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the American Society of Tool and Man. 
ufacturing Engineers jointly sponsored a 
summer school on metal processing. Sey. 
eral of the Divisions of ASEE are arrang- 
ing for an overlapping of membership on 
the education committees of related pro- 
fessional societies. The Divisions are also 
continuing their efforts to enroll more of 
the leading practicing engineers as mem- 
bers of ASEE. 

Pending a report by the Policy Com. 
mittee which was assigned the task of 
studying the structure of the ASEE, it 
is proposed that the Instructional Divi- 
sions continue the present program of in- 
tegration within the Society and improved 
liaison with outside groups. 


Submitted by, 


ELMER C. EASTON 

Vice President for Instructional 
Divisions 

June 1960 


Report of the Vice President for Western Sections—1959-60 


1. Introduction. The general excel- 
lence of the annual meetings of Western 
Sections of the American Society for En- 
gineering Education during the academic 
year 1959-60 may well be attributed to 
superior programs and a genuine interest 
in the problems of engineering education. 

2. Meetings and Attendance. The 
Western Region of ASEE consists of 
seven sections. Each of these sections 
held one regular meeting during the year. 
In addition, the Pacific Southwest Section 
held two regional meetings—one at Har- 
vey Mudd College and the other at San 
Jose State College. 

The Missouri-Arkansas and _ Rocky 
Mountain Sections both scheduled one- 
day meetings on a Saturday, but both 
scheduled a preliminary informal get- 
together on the preceding Friday eve- 
ning. The Pacific Southwest Section 
meeting was two days long, and the 
North Midwest Section meeting which 
extended over two days was preceded by 
a measurement workshop of one day’s 
duration, which was sponsored by the 
Committee for Young Engineering Teach- 
ers of the North Midwest Section. The 


other sections generally conformed to a 
standard pattern of day-and-a-half meet- 
ings. The reported attendance at all 
meetings was 1118 members and guests. 

Vice President Kurt F. Wendt attended 
the North Midwest Section meetings at 
Iowa State University of Science and 
Technology, Ames, Iowa, October 16-17, 
1959. Because of illness, Vice President 
C. L. Eckel was unable to attend the 
fortieth annual meeting of the Kansas- 
Nebraska Section which was held at the 
University of Kansas, Lawrence, Kansas, 
October 23-24, 1959. Vice President H. 
E. Wessman attended the Pacific South- 
west Section meeting which was held at 
Los Angeles State College on December 
28-29, 1959. Unfortunately, no officer 
of the Society was available for the 
meeting of the Missouri-Arkansas Section 
which was held at the University of Mis- 
souri, Columbia, Missouri, April 23, 1960; 
and it was impossible for any officer of 
the Society to attend the thirty-fourth 
annua! meeting of the Southwest Section 
which was held at Lamar State College 
of Technology, Beaumont, Texas, April 
29-30, 1960. Secretary W. Leighton 
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WHAT'S GOING ON IN ASEE 


Jan., 1961 


Collins and Vice President C. L. Eckel 
attended the Rocky Mountain Section an- 
nual meeting which was held at the 
United States Air Force Academy, near 
Colorado Springs, Colorado, April 29-30, 
1960. Secretary Collins attended this 
meeting primarily for the purpose of 
making an estimate of the situation which 
will obtain in June 1692, when the an- 
nual meeting of the Society will be held 
at the United States Air Force Academy. 
Vice President Howard W. Barlow at- 
tended the annual meeting of the Pacific 
Northwest Section which was held at 
the University of Idaho, Moscow, Idaho, 
May 13-14, 1960. 

3. Finance. Three sections reported 
no dues or registration fees. Three sec- 
tions reported registration fees—two of 
one dollar each and one of two dollars. 
One section reported dues of one dollar 
with a note that these will be raised to 
two dollars next year. Presumably, the 
major expenses of section meetings are 
financed through local assessments or by 
the host institutions. 

4. Topics. Each section planned its 
program independently of the other sec 
tions. Aside from a business session and 
a banquet, usually with a speaker who 
discussed a topic of general interest, there 
was a wide diversity in programs. Only 
one section (Rocky Mountain) reported 
a general theme for its meeting. This 
was “Teacher Preparation.” 

In general, a section program was built 
around a core of technical discussions, 
round table discussions, panels, or multi- 
topic discussions dealing with important 
aspects of engineering education. A few 
of the topics discussed at general meet- 
ings include “Humanities and Social Sci- 
ences Program,” “Engineering Sciences 
in the Undergraduate Curriculum,” “It’s 
the Teacher and Not the Text,” “Schizo- 
phrenia in Engineering,” “A Study of 
Certain Incentives of Attracting and Re- 
taining Teachers,” and “Educational Phi- 
losophy and Motivation.” 
tions scheduled a deans’ meeting for dis- 
cussion of problems of mutual interest. 

5. Young Engineering Teachers. The 
Committee for Young Engineering Teach- 
ers sponsored a one-day Measurement 
Workshop preceding the North Midwest 
Section meeting. The Kansas-Nebraska 


Several sec- 
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Section reported a YET breakfast meet- 
ing which permitted discussion of YET 
activities in the Section. The Pacific 
Southwest Section scheduled a session for 
the presentation of Young Engineering 
Teachers’ prize papers and the presenta- 
tion of section prizes. Some YET activ- 
ity was noted in the Southwest Section. 
Nothing else of note was reported. Thus 
it seems that major YET participation 
was in the North Midwest Section and in 
the Pacific Southwest Section. Generally 
speaking, Young Engineering Teachers 
were reported to have participated in 
membership drives. 

Because only one section (Pacific 
Southwest) reported a YET Paper Con- 
test, I have again reluctantly come to 
the conclusion that the young engineer- 
ing teachers who should be interested in 
the YET Paper Contest are devoting their 
efforts to research, publication of tech- 
nical papers, and other aspects of pro- 
fessional development which weigh heav- 
ily when promotion and salary increases 
are involved. I think that this program 
is of doubtful value and believe that the 
younger members of the Society might 
well be integrated with the older mem- 
bers of the Society. 

6. Branches. 
cific report concerning any activities of 
its branches. It seems, however, that 
some institutional branches operate in 
an informal manner, and undoubtedly the 
influence of the branches has served to 
stimulate participation in activities of the 
sections and in conducting membership 
drives. 

7. Conclusion. To keep all sections in 
the Western region informed about what 
is going on, I have attempted to arrange 
for an exchange of section programs. 
[his exchange of programs should be 
continued. In planning programs for the 
coming year, I think that the Report of 
the Committee on the Development of 
Engineering Faculties should be used as 
a guide to create an interest in teaching 
as a profession. There should also be a 
continuing interest on the Report of the 
Follow-Up Committee on the Evaluation 
of Engineering Education. 


No section made a spe- 


Encourage- 
ment should be given to the participa- 
tion of technical institute personnel in 
sections programs, and discussion relat- 
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ing to technical institute education will 
no doubt prove valuable. Every effort 
should be made to pay attention to tech- 
nical institute activities and to obtain 
participation or representation from in 
dustry in section activities. 

In conclusion, I want to express ap 
preciation.to the officers of the Western 


Sections for their cooperation during the 


Report of Vice President for 


Introduction. From information avail 
able at this writing, it appears that this 
has been an active year for the nine 
Sections which comprise the group rep- 
resenting the East Sections of ASEE. 
Many excellent programs were prepared 
and presented. At the time of the prep 
aration of this report not all of the Sec- 
tions had submitted their annual reports 
to Secretary Collins, a copy of which 
was to have been forwarded to the Vice 
President in charge of East Sections 
This report will cover the activities of 
those sections for which information is 
available to the Vice President at this 
time. It was not possible for the Vice 
President to attend all of the East Section 
annual meetings. However, he did have 
the pleasure of attending the meeting of 
the Southeastern Section at Columbia, 
South Carolina, and the meeting of the 
Ohio Section in Cleveland, Ohio, where 
Fenn College was the host institution. 
In addition the meeting of the Co-op Di- 
vision was attended at Georgia Institute 
of Technology. 

An outline giving pertinent informa- 
tion, such as attendance, dues, registra- 
tion fees, etc., on the principal annual 
meetings of the East Sections is included 
in this report. 

Meetings. A check of last year’s re- 
port, submitted by Vice President Van 
Houten, indicates that the number and 
duration of the East Section meetings last 
year were essentially the same as this 
year. The Illinois-Indiana Section held 
a one-day meeting on May 14 at Rose 
Polytechnic Institute. The Middle At- 


lantic Section held two one-day meetings. 
The first was a fall meeting, held at Pratt 
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past three vears It has been a great 
privilege and honor to serve as Vice 
President for Western Sections during the 
vears 1957-60. 
Respectfully submitted, 

©. Ly; Here. 

Vice President, ASEE 

June 1960 


Eastern Sections—1959-60 


Institute on December 5, 1959, the sec- 
ond was a spring meeting, held at E. | 
du Pont de Nemours & Co., in Wilming- 
ton, Delaware, on May 14, 1960. The 
Middle Atlantic Section held three meet- 
ings during the year. The New England 
Section met at the University of Con- 
necticut on October 16-17, 1959. The 
Ohio Section held a one-day meeting at 
Fenn College, using the evening preced- 
ing the meeting for a tour of the Fisher 
Body Plant in Cleveland. The South- 
eastern Section held a two-day meeting 
in Columbia, South Carolina, with the 
University of South Carolina as host 
Registration was held, together with a 
tea, on the evening preceding the two- 
day meeting. A two-day meeting was 
held by the Upper New York-Ontario 
Section on October 23-24, 1959. It will 
be noticed that seven of the nine sec- 
tions scheduled their principal meeting 
in April or May, while the other two sec- 
tions held their meetings in the fall. 

Financing. The greater number of 
the Sections had a registration fee for 
their meetings, which ranged from 50 
cents to $4. These Sections had no Sec- 
tion dues. The New England Section 
financed its activities by a $20 dues fee 
paid by each institutional member of 
the Section. One other Section, the Na- 
tional Capital Area, charged each mem- 
ber $1 dues. No registration fee was 
charged. 

Topics. Topics such as the curric- 
ulum, research and the recruitment and 
development of engineering faculties 
were considered by a number of the Sec- 
tions. The method of treatment of these 
subjects ranged from formal addresses 
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WHAT'S GOING ON IN ASEE 


to panel discussions with audience par- 
ticipation Creativity was the theme of 
the Middle Atlantic Section’s fall meet- 
ing at Pratt Institute. Some attention 
was given to Professional Engineering 
and Registration by the New England 
Section. 

Branches. Officially, at the present 
time, there are eleven Branches of the 
Society in the East Sections region. An 
effort is presently being made to estab 
lish additional Branches and to encour- 
age those Branches now in existence. 
Letters have been written to 81 deans of 
engineering, or other appropriate admin 
istrative officers, in the East Sections re- 
gion on campuses where Branches are 
not in existence, requesting them to con- 
sider the establishing of Branches of the 
Society on their campuses. The results 
of this letter campaign for the establish- 
ing of Branches are not complete at this 
writing. A full report on this project will 
be made later. 

General Observation 


s Although one 
year is a short time to evaluate the rela- 
tive effectiveness of the various Sections 
in the work of the Society, and to fa- 
miliarize one’s self with all of the activ- 
ities of the Sections, certain observations 
may be made. 

A general impression was obtained 
that some of the Sections are doing an 
excellent job. In this respect the South- 


eastern Section must be mentioned as 
llent two-day 
meeting during the past year. It is in- 
teresting to note that the Section ad- 
ministratively is organized into three divi- 
sions: Administrative, Instructional and 
Research. Each division has a chairman, 
vice chairman and secretary. It is noted 
that some of the Sections had very little 
participation by industry in their meet- 
ings, while others had a great amount. 
The spring meeting of the Middle At- 
lantic Section held at E. I. du Pont de 
Nemours & Co., is an example of a very 
fine meeting of cooperation with industry 
at its best. Perhaps this type of meeting 
should be given more encouragement in 
the future than it has had in the past. 
One final observation is that communica- 
tions between the Section officers and the 
National officers of the Society should be 
improved. Perhaps with the proper ef- 
fort we will be able to improve this con- 
siderably. All of us should make a spe- 
cial effort along this line during the com- 
ing year. 

I have enjoyed my work with the Sec- 
tions during the past year and I am look- 
ing forward to a very enjoyable and 
profitable year for all of us 


one which had an exce 


Respectfully submitted, 
RaLtpH G. Owens 
Vice President, East Sections 
June 10, 1960 


SYMPOSIUM ON LARGE CAPACITY MEMORY TECHNIQUES 
FOR COMPUTING SYSTEMS 


A Symposium 


1 Large Capacity Memory 
| 


Techniques for Computing Systems will 


be held on May 23, 24 and 25, 1961, sponsored by the Information Systems Branch, 


Office of Naval Research. 


The Symposium will be held in the Department of Interior 


Auditorium on C Street, between 18th and 19th Streets, N.W., Washington, D. C. 


Attendance is open to all interested technical personnel. 


Individuals may receive 
} 


further information and a preliminary Symposium program, when available, by con- 
tacting: Miss Josephine Leno, Code 430A, Office of Naval Research, Washington 25, 


D.C, 





Colleges and University Short Courses and 
Conferences, 1960-1961 


Following is a list of short courses and 
conferences of interest to engineering 
educators and open to them. This in- 
formation was compiled by the JourRNAL 
staff. Plans are now being made for a 
listing in an early spring issue of such 
short courses and conferences which are 
to take place during the summer of 1961. 
Information concerning any such courses 
or conferences not already in the present 
list should be sent to the Editor, JouRNAL 
OF ENGINEERING EpuCATION, University 
of Illinois, Urbana, Ill. The material 
should be sent in immediately if it is to 
be available before our printing deadline. 


Aero-Space Engineering Seminars 

Date: Bi-monthly 

Objective: Technical and scientific discus- 
sion 

For: Grad. students, faculty, invited guests 
from industry 

Limitations: Area 

Address: Dept. of Aero. Eng’g, University 
of Cincinnati 


Aerospace Manufacturing Technology— 
ASTME Seminar 

Date: April 14-15, 1961 

Objective: To present properties of ultra- 
high-strength materials for latest tech- 
niques for their fabrication into aero- 
space products 

For: Engineering level type of group, both 
students and industry 

Limitations: Regionally 
tional attendance 

Fee: Members ASTME—$10.00. Non- 
members—$15.00 ($5.00 of this may be 
applied to initiation fee if one decides 
to become a member) 

Address: For additional information: Prof. 
B. S. Mesick, Mechanical Engineering 
Department, College of Engineering, 
The University of Arizona, Tucson 
Arizona 


sponsored, na- 


Basic Engineering, Institute on 
Date: June 14-July 25, 1961 
Objective: To up-grade teachers of basic 
engineering courses in graphics, statis- 
tics and engineering problems 


For: College and junior college teachers 

Limitations: National, total number, 50 

Fee: National Science Foundation pays 
each participant $450.00 plus travel al- 
lowance plus dependent allowance 

Address: Prof. L. R. Hillyard, 106 Marston 
Hall, Iowa State University, Ames, Ia 
Proposal has been submitted to the Na- 
tional Science Foundation for the sup- 
port of this Institute 


Basic Engineering Refresher 

Date ; November 11-12, 1960 

Objective: Preparation for EIT portion of 
state examination 

For: To assist prospective Professional En- 
gineers 

Fee: Waived for full time academic staff 
working in academic field 

Address: Engineering Institutes, Univer- 
sity Extension, University of Wisconsin, 
Madison, Wisconsin 


Bio-Oxidation of Organic Wastes— 

Theory and Design 

Date: June 1961—annually 

Objective: Biological treatment design pro- 
cedures for educators, engineers and in- 
dustrialists 

Limitations: Maximum 35 registrants 

Fee: $125 

Address: Civil Engineering Department, 
Manhattan College, New York 71, N. Y. 


Chemical and Metallurgical Engineering 

Refresher 

Date: March 17-18, 1961 

Objective: Preparation for chemical & 
metallurgical specialty exam 

For: Prospective professional engineers 
specializing in chem. & metal. engi- 
neering 

Fee: Waived for full time academic staff 
working in academic field 

Address: Engineering Institutes, Univer- 
sity Extension, University of Wisconsin, 
Madison, Wisconsin 


Chemical Engineering Conference on 
Distillation Calculations 
Date: November 8-9, 1960 
Objective: Review principles of distillation 
calculation methods and discuss tech- 
niques of adapting them to digital com- 
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puters. New theoretical and empirical 
developments will also be presented 

For: Chemical and process engineers 

Fee: $50.00 

Address: L. F. Sheerar, Engr. & Ind. Ext 
Okla. State Univ., Stillwater, Okla. 


Chemical Engineering Conference on 
Molecular Physics 
Date: October 4-5, 1960 
Obie ctive Pre sent lectures by Prof. Dr. 
A. M. F. Michels to an audience of top 
level engineers and scientists from aca- 
demic and industrial institutions 
ee: $50.00 
Address: L. F. Sheerar, Engr. & Ind. Ext., 
Okla. State Univ., Stillwater, Okla. 


I 


Civil Engineering Refresher 

Date: January 27-28, 1961 

Objective: Preparation for Civil Engineer 
ing specialty examination 

For: Prospective professional engineers 
specializing in civil engineering 

Fee: Waived for full time academic staff 
working in academic field 

Address: Engineering Institutes, Univer 
sity Extension, University of Wisconsin 
Madison, Wisconsin 


Computers and Data Processing, 
8th Annual Symposium on 
Date: End of June or July—2 days 
Objective: Discuss newest designs 
For: Engineers—research and development 
Fee: $25.00 per person 
Address: Wm. H. Eichelberger, Electron 
ics Division, Denver Research Institute 
University of Denver, Denver 10, Colo 


} 
rado 


Concrete Conference 

Date: Annual event ~-December 13-14 
1960 

Objective: For technical discussions of 
latest developments in concrete methods 

For: Engineers, contractors, and sales 
representatives 

Limitations: Southeastern regional confer- 
ence 

Fee: $5.00 

Address: College Extension Division, P.O 
Box 5125. State College Station, R leigh 
North Carolina 


Digital Computers, Applications of, 
to Solution of Engineering Problems 
Date: February 8-June 6, 1961 


; ~ “ae , 
Objective: Explore the techniques used to 


prepare problems for solution 
For: Engineers and technical personne] 
eg $50.00 


Address: Special Courses Division, Newark 
College of Engineering, Newark 2, N. J. 


Electrical Engineering Refresher 


Date: May 26-27. 1961 
Objective: Preparation for electrical engi- 


neering spec ialty exam 
Prospective professional engineers 
pecializing in electrical engineering 
Fee: Waived for full time academic staff 


working in academic field 


Address: Engineering Institutes, Univer- 
sity Extension, University of Wisconsin, 
Madison, Wisconsin 


Electrical Equipment for the 
Textile Industry 


Date: November 10-11, 1960 

Objective: For discussions of technical 
problems common to the textile indus- 
try and the electrical engineering field 

I Electric il ( 
dustrialists 

Fee: $15.00 

Address: College Extension Division, P.O 
Box 5125, State College Station, Raleigh, 

North Carolina 


iwineers and textile in 


Engineering Science for College Teachers 
of Engineering, Summer Institute in 


Date: (6 weeks) July 10th through August 


Objective: Enable college teachers of en- 

eering to deepen their backgrounds 

in the fields of thermodynamics, struc- 

ture of matter, transport phenomena 
ind methods of matrix-tensor analysis 

For: To develop a greater understanding 


ippreciation for the fundamental 
tv of the various engineering sciences 
Fee Sponsor d by the National Science 


Foundation 
Addr Professor Robert H. Seavy, Di- 
rector, Stevens Institute of Technology, 


H Ib ke n Ne VM Je rsey 


Engineering Teachers, Institute to Improve 
Professional Competence of 
Date: July 1-August 31, 1961 
Objective: To up-grade engineering teach- 
ers in the fields of proce ssing of energy, 
processing of information and nature of 


r: College and university t ichers of 


National, maximum number, 
50 

ee: Ford Foundation would pay each 
participant $1,400 plus travel allowance 

\ddress: Dr. Glenn Murphy, 213 Marston 
Hall, lowa State University, Ames, Iowa 
\\ 


have just begun discussions with 








the Ford Foundation for the sponsor- 
ship of this program 


Fluid and Solid Mechanics, 

Midwest Conference on 

Date: September 6-8, 1961 

Objective: Further the advancement of 
fluid and solid mechanics 

For: Scientists, engineers and teachers 

Fee: $15.00 

Address: Continuing Education Service, 
Kellogg Center, Michigan State Uni- 
versity, East Lansing, Michigan 


Gas Chromatography, International 

Symposium on 

Date: June 14-16, 1961 

Objective: To better acquaint engineers, 
scientists and college faculty with new 
techniques and theories in relation to 
the various gases 

For: Engineers, scientists, and college 
faculty 

Address: Continuing Education Service, 
Kellogg Center, Michigan State Uni- 
versity, East Lansing, Michigan 


Government Contract Negotiation and 

Administration, Short Course on 

Date: January 16-27, 1961 

Objective: Latest techniques in negotiation 
and administration 

For: Those who deal with defense con- 
tracts 

Fee: $200.00 

Address: Sam Houston, Engineering Ex- 
tension, University of California, Los 
Angeles, California 


Heat Transfer Conference, International 
Date: August 27-Sept. 1, 1961 
For: Mechanical and chemical engineers 
Fee: $30.00 
Address: Prof. Benjamin Spurlock, Mech 
Engineering Dept., University of Colo., 
Boulder, Colorado 


Heat Transfer Symposium 

Date: March 6, 7, 1961 

Objective: Theory and fundamentals of 
heat transfer and application to specific 
problems 

For: Mechanical engineers 

Fee: $10.00 

Address: Prof. Erich A. Farber, College 
of Engineering, University of Florida, 


Gainesville, Florida 
JETS Leadership Conference 


Date: Fall, 1961 
Objective: To improve high school organ- 
ization in engineering 
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For: High school students, faculty ad. 
visors, industrial representatives 

Address: Continuing Education Service. 
Kellogg Center, Michigan State Univer. 
sity, East Lansing, Michigan 


Magnetodynamics, Engineering 
Applications of 


Date: October 27-28, 1960 

Objective: Present overview of various 
phases of engineering-linked applica- 
tions in magnetodynamics 

For: Industrial research scientists and en- 
gineers and engineering and _ science 
teachers 

Limitations: None 

Fee: Waived for full time academic staff 
working in academic field 

Address: Engineering Institutes, Univer- 
versity Extension, University of Wiscon- 
sin, Madison, Wisconsin 


Materials, Summer Institute on Properties of 


Date: July 13—-August 23, 1961 

Objective: Classroom and laboratory work 
in modern science of engineering ma- 
terials 

For: College and university teachers of 
engineering 

Limitations: National. Total number, 50 

Fee: National Science Foundation pays 
each participant $450.00 plus travel al- 
lowances plus dependent allowances 

Address: Dr. Glenn Murphy, 213 Marston 
Hall, Iowa State University, Ames, Iowa 
Proposal for this Institute has been sub- 
mitted to National Science Foundation 


Mechanical Engineering Refresher 
Date: April 21-22, 1961 
Objective: Preparation for mechanical en- 
gineering specialty exam 
For: Prospective professional engineers 
specializing in mechanical engineering 
Fee: Waived for full time academic staff 
working in academic field 
Address: Engineering Institutes, Univer- 
sity Extension, University of Wisconsin, 
Madison, Wisconsin 


Operations Research and Systems 

Engineering 

Date: June 5-16, 1961 (Probable 

Objective: Introductory training 

For: Executives, government, 
academic personnel 

Fee: $300 

Address: Mr. John P. Young, Johns Hop- 
kins Univ., Baltimore 18, Md. 


military, 
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Photointerpretation and Photogrammetry, Limit 
Short course in Fee: 
Date: January 23 to February 3, 1961 Addr 
Objective: Instruction in the uses of aerial Ok 


photography 


For: Practicing engineers and _ scientist Solar E 
who have little previous training es 
Limitations: At least a bachelor’s degree oO} 


in a scientific or engineering area 
Fee: $200 plus living expenses i 
Address: Hollister Hall, Cormell Univer or 

sity, Ithac a, New Yo rk 


I €e 
Plasma Dynamics, Advanced Technology idan 
Seminar on Er 
Date: January 9, 10, 1961 Ga 


For: Anyone intere 
Fee: $32.00 


Address: Dr J. \'y Holman, Scl ool of En 19¢ 


ted in plasma dynami 


AND CONFERENCES, 


personnel 


igineering, 
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ations: 40 enrollees 

$40.00 

oss: L. F. Sheerar, Engr. & Ind. Ext., 
la. State Univ., Stillwater, Okla. 


nergy Symposium 

April 3, 4, 1961 

tive: Current developments in the 
d of solar energy and its applications 


Engineers and building construction 
j 


$10.00 

ss: Prof. Erich A. Farber, College of 
University of Florida, 
inesville, Florida 


Solid-State Circuits Conference, 


i}1 International 


gineering, S.M.U., Dallas 22, Texas ? Ss 
Date: February 15-17, 1961—annual 
Polymer Technology, Applied | Graduate engineers 
Date: September 27, 1960 to January 31 Fee: $8.00 
1961—annually \ddress: H. G. Sparks, University of 
Objective: Condensation polymers and ap Penna., M School, 200 S. 33rd St 
pli itions follows d by Spring Seminar | hiladelphia, Pa 
For: Chemical engineering and chemistry 
graduates Spectroscopy, Southeastern Seminar on 
e: $55.00 - ; . 
Fe : sisi . : Date: January 4, 5, 6, 1961 
Address: Special Courses Division, Newar} Ol P lo tk ledg 
: jectit ) augment knowledge of | 
College of Engineering, Newark 2, N. J é_ ; S 7 spe 
asic physical nature of spectra 
Protective Relay Engineers, Conference for For: Personnel engaged in basic and ap- 
1 
Date: April 17-19, 1961 plied spectrochemical procedures 
Objective: Power system protection, trans Fee: $15.00 
mission and allied problems Address: Professor Wm. T. Tiffin, College 
f 


For: Utility engineers, educators and c: or 
sultants ( 
Fee: Registration f: 


Address: L. M. Haupt 


$10.00 


Conference Chair Fechnic 


y N4oY ent o ‘lectrica ror . oe 
man, Dey — f E] otrical Eng Date: February 6-17, 196] 
Texas A. and Colle College St , . 
é ‘ ( e: Not vet established 
tion, Texas : : +s 
] Cechnical manual writers 
Roads & Streets Conference, Arizona Fee: $175.00 
Date: November. 1961 \ddress: Sam Houston, Engineering Ext., 
Objective Papers related to higl University of California, Los Angeles, 
trafic and transportation engineerin California 
For: Engi rs, highway official 
neering educator Traffic Planning Conference 
Fee: $3.00 ? , aa 
; > D November 7-8, 1961—annual 
ddress: Arizona portation & Traff “Par 7 . : 
as Objective: Exchange of information be- 
Institut University of Arizor ‘ ; , 13 : 
veen agencies and individuals involved 
‘ - ‘ { any 
Safety Engineering Conference frafiic Planning 
Date: November 7-8, 1960 Saas . 
Objective: To present latest information on \dd1 ineering a Texas 
safety, industrial catastrophes lent A ege, College Station, 
: | 1 s 
nd prevent measures , 
For: Satetv « ars ] epart , . ° . , 
2 Utilization of Engineering Personnel 
ments, } s rsa 
ncveni Date: Spring. 198? 
& i _ 


Er vine ering Unive rsity of Florida. 
inesville, Florida 


al Manual Writing, Short Course on 











bho 


Objective: To promote more effective use 
of engineers and engineering technicians 
through discussion and demonstrations 
by experts in this field 

For: Anyone interested in the effective 
use of engineers and engineering tech- 
nicians 

Fee: $17.50 plus meals and housing 

Address: Continuing Education Service, 
Kellogg Center, Michigan State Uni- 
versity, East Lansing, Michigan 
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X-ray Analysis, 10th Annual Conference 
on Applications of 


Date: July 26-28, 1961 (date not definite 

Objective: New uses of X-ray analysis in 
technical field (non-medical ) 

For: Metallurgists, engineers—users of 
X-ray analysis 

Fee: $25.00 per person 

Address: Wm. M. Mueller, Metallurgy Di- 
vision, Denver Research Institute, Uni- 
versity of Denver, Denver 10, Colorado 





CDEF WON'T DIE 


“Engineering Faculty Recruitment, Development, and Utilization” was the final 
report of the Committee on Development of Engineering Faculties and the Commit- 
tee is no longer active, but the studies it started will be continued. President E. A. 
Walker, in recognizing three major aspects of CDEF’s work which should be continued, 
has made the following assignments: 

1. To ECAC—faculty recruitment. Employing faculty members is a chore of 
deans, and so it rightfully is a concern of theirs and they should assume responsibility 
for needed follow-up activities and recommend logical action programs. 

2. To Educational Methods Division—faculty utilization. This might be primarily 
a statistical study, discovering and recording educational experiments (complete or 
in progress) that relate to more efficient and effective utilization of engineering 
faculties. 

3. To a New Faculty Development Committee—development of faculties. This 
new committee is charged with the responsibility of considering necessary procedures 
and research that should be undertaken to improve the development of our engineering 
faculties. 





NEW SOURCE OF FUNDS FOR FOREIGN EDUCATIONAL AID 


The State Department has announced that U. S.—owned foreign currencies are 
now available “as a means of responding constructively to requests from American 
educational institutions for U. S. Government assistance in continuing, expanding, or 
initiating programs of their own which would contribute to the cultural and educational 
development of foreign countries as well as to the broader objectives of international 
educational exchange.” This is the result of a recent amendment in Public Law 480, 
and the Department sees in it “an opportunity to supplement with U. S. Government- 
owned foreign currencies, the dollar resources of American Universities for the attain- 
ment of common objectives in the field of cultural and educational development in 
foreign countries.” 

This is a significant new development and one which has important implications 
for the international program of U. S. educational institutions and organizations. 
Institutions interested in obtaining such currencies or in suggesting specific ways in 
which the funds might be used are encouraged to address their inquiries to: The 
Department of State, Bureau of Educational and Cultural Affairs, Washington 25, D. C. 
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Some Definitions 


The following definitions are some that 
were approved by a steering committee 
ippointed by the American Association 
f Collegiate Registrars and Admission 
Officers (AACRAQO). This list was pub- 

1 » September issue of the Tech- 

ical Institute Division Newsletter and is 
reproduced here in the belief that the 
tire membership of the Society will find 

t interesting. The JouRNAL 
thanks to the Technical Institute 


x making this material available. 


owes its 


» Division 


Usual designation 
especially a course offered in 

technical 
technical in content 


Course, TERMINAL: 
f i course, 
junior college, o1 institute, 


vhich is practical or 
is Oppose d to courses designed to meet 


ie 
tandards for academic credit courses; 


edit is usually offered toward the asso- 
iate degree and be applicable in 


part at some _ institutions 


ward the bachelor de gree. 


DEGREE CI EDIT Units of credit which 


un be applicable toward the associate, 
oti or hi gher degree; such credit 
when earned in an occupational or ter- 


inal program in a junior college, or in 


technical institute program, may be 


pplicable toward only the associate de- 
gree, although it may also be applicable 

vhole or in part toward he ‘Gachal Ir 
gree in some institutions. 
DeGREE-CREDIT STUDENT: One whose 
rent program in an_ institution of 
gher education consists wholly or prin- 
pally of work which is normally credit- 
ble t rd issociate bachelor 

ae 

vn 2 


INSTITUTION OF HIGHER EDUCATION: In- 
ludes all institutions offering educationa 
structior hove aa level of the sec- 
ndary school, specifically junior colleges 
lleges, 1 ersities, graduate schools 
rofessional schools, technical institutes 
hers colleges, and normal schools, 
sted in Part 3 of the Directory of Higher 
Educat f the U. S. Office of Educa 


| OR 
stitut 
rour ye 
iv he 
+) tor 
. it 
Part 3 


t 3 of the Directory of Hig 


Co 


f 


urt} 


LLEGE: A post-high school in 
less than 
vhich 
a terminal nature or prepara- 
er education in college or 
or both, and which grants an 
legree in most < listed in 


her Educa- 


normally two years, 


9% 


t f the U. S. Office of Education. 
OcCUPATIONAL (or TERMINAL) CuRRI( 
uLuM: One which, extending not more 
tl three ve irs ber nd high school. 
lesigned to prepare for immediate em- 
loyment in an occupation or cluster of 
uy it] It is not desig ned ¢ the 
equivalent of the first two or dives: years 
f liberal arts education of pre-pro- 
essional training, altl aa the credits 
imed are normally creditable toward an 
sociate de oree al d may be acceptable, 
vhole or in part, toward a bachelor’s 
legree in certain institutions of higher 
lucation if the student changes his edu- 
il bie tiv 
OpeN-ENDED CURRICULUM: An occupa- 
ti 1 or terminal curriculum offered in 
rr college or technical institute de- 
cooperation with one or more 
r-vear leg r universities in order 
that credits earned y be —_— 
t le part, t vard the bachelor 
Tree 
STUDENT, CLASSIFIED: One who has ful- 
filled the matriculation requirements and 
pursuing in issociate, bachelor, or 
higher degree ] oral Referred to by 
olleges as gular student, a 
ver of one of the regular classes, or 
§ gree ( t student 
TECHNICAL Epucation: A type of edu- 
( which may be offered in a tech- 
:] institut r college, or other 
titut YI gher education, between 
t of t skil l iitsman und the pro 
S | engines redits earned are nor- 
1] " ] ] t ee issociate 
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PECHNICAL INSTITUTE: An institution or TECHNICIAN: A worker on a level be. 
division of an institution of higher edu tween the skilled trade wi rker and th 
professional engineer; his technical knowl. 
edge permits him to perform many ,¢ 
the duties formerly assigned to the grad 


cation primarily offering instruction in 


one or more branches of technology fre- 


quently leading to an associate degree, uate engineer; he may design the mech- 
and listed in Part 3 of the Directory of anism, compute the cost, write the speci- 
Higher Education of the U. S. Office of fications, organize the production, and 
: ; test the finished product; his formal edu- 
Education; credit earned may be ap- 


cation is a recognized function of higher 
education, usually provided in the junior 
bachelor’s degree in some institutions college or technical institute 


plicable in whole or in part toward the 


SUMMER INSTITUTES ON NUCLEAR ENERGY 


Sponsored by the American Society for Engineering Education 
and the Atomic Energy Commission 


Che following programs in nuclear engineering are proposed to be offered during 
the summer of 1961. One 8-week or two 4-week programs may be attended. Applica 
tion blanks and further information may be obtained from deans of engineering or from 
J. W. Seyler, Assistant Secretary, ASEE, University of Illinois, Urbana, Hlinois. Ap- 
plications should be in by February 1 but will be considered if received by February 15 


Kight (dS Week Programs l cation Dates 
Basic Institute North Carolina State, June 19-August 11] 
Raleigh, North Carolina 
Advanced Programs University of Michigan, | 26—-August 1S 
CThermonuclear Theor, Ann Arbor, Michigan 
Reactor Theory Pennsylvania State Univer June 19—August 11 


sitv, University Park 
Pennsvlvania 


Four f V“ k Pro TrdImns 


Advanced Programs North Carolina State, une 19-Juls 14 
Reactor Theory Raleigh, North Carolina 
Reactor Laboratory ({rgonne National Labora June 19-July 14 


tory, Lemont, Illinois 


Reactor Experimentation Stanford University, August 21—September 15 
Stanford, California 
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Candid Comments 


This section is open to comments 
ering education in gene ral Sel 


OF ENGINEERING EpucATION, Univers 


engine 


The Role of Liberal Arts 


The study of the role of the liberal arts 
1 engineering schools discussed by M1 
Herbert Miller in “Liberal Education and 
the Engineering Profession” (JouRNaI 
for October, 1960) is clearly an improve- 
nent in certain respects over previous 
studies, especially in defining more ex 
It would be 
however, on 


ictly the categories used. 
know, 
basis the courses were classified, particu- 
larly those that 
liberal category 


nteresting to what 


were included in the 


If these courses were classified accord 
g to catalog title and description, there 
s of course a possibility of error no mat 
ter how carefully 
dk fine d. 
even a brief catalog description 
and reliable an indica 
m of content as the label on a can, for 
example. Mr. Miller says only that 
‘those subjects which are clearly liberal 
e so labelled.” 
Also, the study « 


llowed the earlier 


the categories them 
selves were Obviously a cours: 
title or 


is not as accurate 


] 


iscussed apparenth 
“appraisals” men 


med in the article in concentrating on 


1e “more quantitative aspects” of th 
problem (to borrow a phrase from Mr 
Miller). It is important to know that 


ponent in engineering 
urricula has shrunk from an estimated 
7 or 28.8' in 1870 to an estimated 
13.4% today. But what about the qual 
ty of the liberal component? 

in liberal com 
essarily that the 


mately less success 


A percentage decreas 
ment doesn’t mean ne 
education is proporti 
ful in giving students 
social skills,” or in enabling them to “see 
fe as a whole, 
gfully,” or in accon 
iim. And conversely, 1 


entage 


“ 1 
master, ot the 


integratively and mean- 
lishing ny ther 
o particular per 
increase in the liberal content 


ll guarantee that engineering students 


] 1 


eive the edu ition a) ‘mal toc 


) 
d comments to the 
ity of Illinois 


n articles in the JouRNAL or on 


Editor, JouRNAI 
IHlinoi 


Urb ina 


d social sciences needed to become 


esponsible citizens and successful human 


beings 

Mr. Miller’s facts and conclusions are 
interesting and useful, as far as they go. 
But it is important also to recognize that 
“tabular representations of the curricular 
components” number of 


engineering do 


of thirty or any 
representative schools of 
not by themselves reveal very much 
about the actual “role of the liberal arts” 
in engineering education. Such informa- 
small part of the 
either to define accu- 
rately the dimensions of the problem or to 
vork intelligently for 


tion provides only a 


ey idenc e nee ded 


1 solution. 


WesLeEY HUNNER 
Humanistic-Social Department 
University of Washington 
Seattle 5. Washington 


Engineering Education in Pakistan 


The May, 1960 f the TouRNAL 
is devoted to discussions of the situa- 


issue ( 


+ 


ion and the problems of engineering edu- 
cation in countries outside the U. § 
Dean C. J. Freund has faithfully 
expressed his views on the social customs 


ind the general 


very 


working of the depart- 


vents in Pakistan. Situations and social 


istoms vary from country to country 
ind it is always interesting to read the 
deas of visitors from one region of the 
rid to another. A host of popular 


stories of rr more 
distant lands, and perhaps it 
have appropriate if 
Dean Freund’s article were published in 

me such ither than in a 
journal solely concerned with engineering 
ucation. The poverty and the hospital 
ty in Pakistan, the transport 
vet completely m 


igazines Carry one 
visits to 
] 


been more 


magazine 1 


system not 
dernized and people 


getting late to appointments as a conse- 


nce ind ( rativels slow rate of 
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progress are some of the things men- 
tioned in the article, which will, of 
course, look strange to a visitor from 
\merica. It is good to point these out 
for the benefit of later visitors. However, 
1 must point out that every possible ef- 
fort is made in Pakistan to make the visit- 
ing advisor feel at home. For example, 
Dean Freund stayed in Lahore in a pala- 
tial house with lawns, like of which I 
did not see many even in the U. S. With 
it there is always a retinue of servants 
around to do all the household work. 

If Dean Freund or any visiting expert 
could comment and make suggestions 
on our problems of engineering education 
as well, it would be of immense use to 
us. Our output of engineering graduates 
has increased many-fold and so has the 
number of engineering institutions since 
the establishment of our country, and we 
too have the problem of shortage of en- 
gineering teachers. To solve the ensuing 
problems, we do need and appreciate 
help and advice from friendly countries 
who are ahead of us in the race for 
progress. 

1960. 

AFZAL KAZI 

NED Engineering College 
Karachi, Pakistan 


October 22. 


Citizen Soldiers 


In the October 
Miller in his article on 
tion and the Engineering 


JournaL, Herbert 
“Liberal Educa- 
Profession” 


ENGINEERING EDUCATION Vol. 51—No. 4 


speaks of the relationship of ROTC to 
other subject matter. He says in part 
“Many schools state they are interested 
in producing citizens; not one states that 
it is interested in producing soldiers,” 

The implications behind such a state. 
ment cannot be truly indicative of th 
significance of civilian-military education 
in our colleges and universities. In the 
type of society in which we live, the 
civilian institutions have always had the 
responsibility to provide citizen-soldier 
leaders, whose influence has been para- 
mount in every period of armed conflict 
in which this country has engaged. This 
philosophy is expressed in the Official 
Register of Princeton University, 1959- 
60: “For the individual, training and 
leadership and understanding of the na- 
tion’s political and military problems are 
essential to good citizenship. From 
Princeton’s point of view, providing her 
share of military leaders continues to be 
an important part of her tradition of 
service to the Nation.” 

In recognition of the greater need for 
scientific and engineering personnel in 
modern warfare, engineering educators 
need always to preserve a broad view- 
point of their responsibilities in this re- 
gard: to ensure a steady flow of graduates 
to both the regular and reserve compo- 
nents of the military establishment. To 
think otherwise is an invitation to disaster. 


J. D. Stronc, Colonel 
United States Army, Retired, 
Alexandria, Virginia 


NEW PH.D. PROGRAM AT NYU 


The Graduate Division of New York University’s College of Engineering will 
increase “the depth and scope” of its program in nuclear engineering beginning this 
fall, Dr. John R. Ragazzini, dean of the College, has announced. 

Under the expanded program, the College will now offer the degree of doctor 


of engineering science for students majoring in nuclear engineering. 
has granted the degree of master of nuclear engineering 


Since 1955 it 
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NSF Summer Institutes in Engineering 


This summer the National Science 
Foundation will help 20,000 high school 
ind college teachers of science, mathe 
matics, and engineering go back to school 
to take a new look at the subjects they 
teach and the ways they 
teaching them. 


have bee nh 


Grants totaling nearly $22.7 million to 
960 colleges and universities were an- 
nounced today in support of 395 sum- 
mer institutes in 1961 as part of the 
Foundation’s efforts to increase the class 
room effectiveness of teachers. 

Summer institutes offer teachers study 
portunities in courses especially de 
signed to (1) refresh their knowledge of 
fundamentals, (2) acquaint them with 
recent developments, and (3) familiarize 
them with new approaches in presenting 
subject matter. 

Thirteen of the Institutes offered in 
1961 will be in the general field of engi- 
neering. These are listed below 


Oklahoma State University, Stillwater 
Oklahoma 
Institute in Heat Transfer and Gas 


Dynamics for teachers of mechanical 
and aeronautical engineering. Nine 
weeks, June 2 to August 5. Eight 
semester hours’ graduate credit Di- 


rector: J. H 


Boggs 


University of Arizona, Tucson, Arizona 
Institute on Space Mechanics for teach 
ers of mechanical and aeronautical en- 
gineering Ten weeks, June 12 to 
August 10 Nine semester 


credit Director: M. R 


hours’ 


Bottaccini 


University of Illinois, Urbana, Illinois 
Institute on Electronics Technology 
and Mechanical Te hnology for teach- 
ers of electronics and mechanical tech 
nology in technical institutes and jun- 
‘ight weeks, June 19 to 

Graduate credit available 

lerrv S. Dobrovolny 


lor Cé ble ges 
August 12 
Director 


Colorado State Uni 





Stanford University, Palo Alto, California 
Technology Rov kets) 
ent college teachers with good back 
grounds who wish to learn the spe 
cialty. June 26 to August 5. Six units 
of graduate credit available. Director: 
Howard SieFert; write to Lyman 


Nic kel 


Space tor pres 


niversity of Houston, Houston, Texas 

Mathematics and Electronics for tech- 
nical institute and junior college fac 
ulty. Eight weeks, June 26 to August 
18. Six to seven semester hours of 
credit if desired. Director: H. Curry 


lowa State University, Ames, Iowa 
Properties of Materials. July 13 to 


August 23. Eight quarter credits at 


the graduate level. Director: Glenn 
Murphy. 

University of Missouri, Columbia, Mis 
souri 


Basic Engineering Subjects for teachers 
of junior colleges and 4-year non-engi 
neering colleges. Courses available: 
statics, dvnamics, fundamentals of elec 
tricity, thermodynamics, mathematics, 

Eight weeks, June 12 to 


Director: Karl H. Evans. 


science, 


August 4 


Bucknell University, Lewisburg, Penn- 
sylvania 

[he Engineering Sciences for physics 

and engineering teachers in junior col- 

le ges and liberal arts college s with pre- 

engineering programs or 3-2 programs. 

[wo courses selected from chemical 


engineering, civil engimeering, ele 
trical engineering, mechanical engi 


available. 
Director: Charles 


Graduate credit 
June 26 to August 4 
H. Coder. 


neering 


ersity, Fort Collins, 
Colorado 

Fluid Mechanics. June 19 to August 

ll. Graduate credit available. Direc 

tor: James R. Barton 
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Stevens Institute of Technology, Ho 

boken, New Jersey 
Thermodynamics, science of materials, 
transport phenomena, matrix-tensor 
methods. Graduate credits available. 
July 10 to August 18 Director: 
Robert H Seavy 


Louisiana Polytechnic Institute, Ruston, 


Louisiana 
Solving Engineering Problems on Elec- 
tronic Computers 
programming, matrix theory, numerical 
analysis, programming of high speed 
digital computers, heat transfer, reser- 
voir engineering, unit operations, elec 
trical engineering, vibrations, struc- 
tures. Graduate credit available. Di 


rector: Melvin A. Nobles 


Courses on linear 


Illinois Institute of Technology, Chicago, 
Illinois 

and Related Courses for 

Eight semester cred- 


Mechanics 
college teachers. 


ENGINEERING EDUCATION 
its, graduate level Eight week , June 
26 to August 18. Director: P. Chi 
rulli. 


— 


Iniversity of Arkansas, Favettevil); 
Arkansas 
Basic Eng 


colle ge te achers and others wh ) teach 


Subjects for junio 


ineering 
basic engineering subjects to students 
transfer to accredited engi- 
Director R.o% 


who will 
neering colleges 


Wray. 


Tuition and fees are paid for all teach 
ers attending institutes 
stipends of not more 
for the duration of the training, alloy 
ances for travel, and allotments for d 
} 


Der. 


. 1 
leachers receive 


than $75 a week 


pendents up to four in num 
Participants are chosen by the staff ; 
the institute, NOT by the National Sci 
Inquiries and applica 
should be ad- 
institutes 


ence Foundation 
participation 
dressed to directors of the 


tions for 





RWI’S 13th ANNUAL COLLEGE-INDUSTRY CONFERENCE 
“DEVELOPING AND MAINTAINING PROFESSIONAL CLIMATE” 


University of Cincinnati, February 2-3 


Tentative Program 


engineering the same as 


University of Cincinnati 


Climate?” 
How can 


‘ 


in other fields? 
future 
and to organizations 


The current and 


dividual 


importance 


Has Done 


> in the Community 


Thurs. A.M.—Hotel Alms 

9:30 Wetcome from the 

9:40 Keynote: “What is Professional 
Is professionalism in 
professionalism be measured? 
prote ssional attitude to the ir 

10:15 Experience: Some reflections on 
1. What a Company Has Done 
2. What a Consulting Firm Has Done 
3. What a Government Agency 
4, What a University Has Done 

2:30 LuncnEeon—Professional Climate 

Thurs. P.M.—Engineering Society 


Building 


5. Professionalism and Union 
Discussion Periop: Group Sessions with 
development of above topics 


1:50 
2:15 


Headquarters—Herman 


Schneider Foundation 


ism 


speakers of the day for further 











evillk Fri. AM.—University of Cincinnati Campus 
9.30 Opinion ReseEarcu—Professionalisi Indust A report n the NSPE 
juni Surve 
teach 10:20 FacuLtty IMpREssIONS—A report f1 | ultvy Member Summer Er pl 
ident ment By the RWI Committee 
engi- 10:45 Discusston—Group reports; open ( 
\. 11:30 THouGHTs FOR THE FuTURE—S Val F.4 
12:30 Luncueon—Professional Climate ASEI 
teac 
ecej Speakers Will Include 
wee Stanley Learned Capt. L. E. Root 
alloy Chairman, Executive Committe Asst. Chief of Engineering 
r a Phillips Petroleum Company Bureau of Yards & Docks 
ted States N 
taff « James M. Jagger 
il » Vice President, Pers nel Dit |. Morley Englis! 
)plica Arthur D. Little, Inc “gent sity of ( litornia, Los Angeles 
e ad Chairman, Professional Climate 
oe Francis | Bradshaw Committee. RWI-ASEE 
agement nsul 
gr ge POSIT Eric A. Walker, President, ASEE 


Advanced Management Institute 
General Electri: Company 


ich fuscl . 
Hugh # Rusch Walter ( T wgsan 


3 \ A ik hil 
Vice President Pre lent 
Opinion Research | city or ( } nnati 


. 01 asants hn J. Healy, Jr., President, A.I.Ch.E 
TE” Vice President Rese rch Xx Yirector ot Ly velo 
1 , 


pment 
nto Chemical ¢ ympan' 
Robert A. Kehoe, M.D 
limothy E. Shea Director of Kettering Laboratory 
Vice Pre sident, Engines rig of Indu trial Health 
Western Electric ( ompany Unive t I 


S] ( 
W Ca ASEE—O Sect \ ( Ss ] x | 
SAM—S f Adv ‘ \f ( ( 
ESC—E1 Cl S f Cir ti 
OSPE—( S Profe 1 Engine ( ( 
OCDM-—O Civil and Defense Mobilizat tive O the | t 
Cincinnati | Y Ol g ¢ tte l ] I Hi 1 Gambk Cr Ar oO 
Steel ( t The ¢ ti ¢ & Elect ( 1 Motor Co., The Cin 
cinnati Mil Macl Ga] Ge l El ( National Cash Register ¢ 
Wm. S. M ec ( ] Mot I ( ti & Subi 1 Bell 
Peleph ( 
} 
dation For « p of the final p im and reservation torn vrite: College-Industry Con 


rence Committee. Universitv ot Cu nnati, 10] Bal lwin Hall Cincinnati 21 Ohio 











Section Meetings 


Section Location of Meeting Dates Chairman of Section 


Allegheny April, 1961 E. R. Schatz, 
Carnegie Institute 
of Technology 


Illinois-Indiana Ill. Inst. of Tech. May 13, 1961 Peter Chiarulli, 
Ill. Inst. of Tech 
Kansas-Nebraska Kansas State U. Oct., 1961 M. H. Snyder, 
Univ. of Wichita 
Michigan Michigan State U. April 22,1961 C. E. Cutts, 
Mich. State Univ. 
Middle Atlantic Drexel Inst. of Tech. Dec. 3, 1960  F. L. Singer, 


New York Univ. 


Missouri-Arkansas Saint Louis Univ. April 8, 1961 V. T. Allen, 
Saint Louis Univ. 


National Capital Area Jan. 10, 1961 Geo. H. Hickox, 
Ft. Belvoir, Va. 
New England Brown University Oct., 1961 E. F. Littleton, 
Tufts Univ. 
North Midwest Marquette Univ. Oct., 14-15, _‘R.. J. Kipp, 
1960 Marquette Univ. 
Ohio Ohio State Univ. April, 1961 R. S. Green, 
Ohio State Univ. 
Pacific Northwest Univ. of Washington May, 1961 H. P. Mittet, 


Univ. of Washington 
Pacific Southwest Stanford University Dec. 28-29,  R. J. Parden, 


1960 U. of Santa Clara 

Rocky Mountain University of Apr. 28-29, A. J. McGaw, 
Wyoming 1961 Univ. of Wyoming 

Southeastern Univ of Mississippi April 20-21, W. J. Seeley, 

1961 Duke Univ. 
Southwest Univ. of Tulsa Apr. 7-8, 1961 G. B. Tims, Jr., 

Lamar State College 

Upper N. Y.-Ontario Clarkson College R. D. Larsson, 


Clarkson College 


Mid-Winter Meetings—1961 


Cooperative Education Jan, 23-25 University of Detroit 
Information: D. C. Hunt, Director of Coordination and Placement, University of 
Detroit, Detroit, Mich. 
Engineering Graphics Jan. 19-21 University of Wichita 
Information: A. C. Risser, Head, Engineering Drawing, University of Wichita, 
Wichita, Kansas 
College-Industry Conference Feb. 2-3 University of Cincinnati 
Information: C. Wandmacher, Assoc. Dean of Engineering, University of Cin- 
cinnati, Cincinnati, Ohio 
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The Role of Engineering Education 
in Latin America 


F.M. TILLER 


Latin America is a ‘Forgotten’ Area 


From a diplomatic viewpoint, Latin 
{merica is a ‘forgotten’ area in relation 


to its importance to the United States 


The relentless pressure Ol Russia has 


ced us to place a great proportion of 


1 emphasis im foreign assistance I 
ountries tar .tron uur borders Ulti 


rt the Yrowing 


mately the 
restless continent to the south will make 


Proxim t\ 


t of greater importance to our welfar 
in more remote regions 


With approximately 175 million peo 


ple in Latin America, a 
25-3.0 per vear is being appro ched 
Caleulate 1.03 with the aid of youn 


side rule. and the answer will be 20. 
Multiply 175 million by 20 and you have 
5 billion people one hundred years 
Mexico at 3° 


ompounded annually will reach 100 mil 


ence in Latin America 


ion in about 35 vears This inerease 
] ] ’ , 
lone in Mexico equals one-third of the 


resent total population of all of Lati: 


America. Many of us will live to see a 
lf billion inhabitants in the souther 
lf of our hemispher Our childre 
see the billion mark passed lo 

s generat cannot look complacent! 
the growth of an ovel populated re 
non its borders with all the ttendant 


Iblem 


Foreign Aid in Latin America 


During the period 1948-1958, about 


non-militarv expe 


two Central American nations, Guate- 
mala and Honduras, | iving less than 
0.7 tor the remaining 17 countries. By 
contrast, the two small countries of Laos 
and Car bodi V cre iW irded as much 
doll iid as all of iti America. In 
ddition to the imbalance in non-military 
expe ciuture ds { ibr id f I iil 
tary purpose een largely outside 
f the West H phere During 
1958 eve t} | I littl Oti nili 


billions of military funds was spent | 

the | Ss. In tl European theater lr 

direct] this had a lat re pact o1 the 
econom ind was ipproximate ly 27 times 
the total non-militars expenditures in 
Latin America \ east t four pe 

cent nilitar 1 to Europe would 
vield sufficient funds for doubling ow 
efforts in the Western Hemisphere It is 
reasonab] t nquire I Europe has not 
suffice th recovered t issume more | 


I 


The Case of the Panama Hat 


| itit America ( | tries Gdepel 1 he 
| foreign t 50 hye g¢ with tl 
| S \ } é ] ul buvi g 
habits « prot nd] ct the economy 
pmeteret. s wit untric 
f our Southern neighbors 
( nsider the Panama hat which IS 


Pict 
ul ctured 1! ( Li Ca ind Monte 


christi, Ecuador, not in Panama (and not 


7 | ter Within a decade imports 
to the U. S. dropped from $6 million to 
$1.5 million At salaries of about $200 
the liveli] ds of 25.000 were 
ped it Witl ther work unavail 
ble. the region ound Cue 1 entered 
evere depre ‘sion which | had an O} 
portunity to observe in 1958. It is diff 
It to exp] the friendly feelir f the 
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U.S. and the important role of competi- 
tion under these conditions. When the 
U. S. sneezes, a small friendly country 


like Ecuador catches pneumonia. As the 
most affluent the Organiza- 
tion of American States, we 


member ot 
cannot avoid 
assuming responsibility for the economic 


sister republics 


well-being of ow 


The Engineers Who Aren't There 


According to “Open Doors,” the Insti- 
tute of International Education publica- 
tion, there were nine U. S. 
officially present in South 

1958. With $3-$4 billion 
being appropriated yearly under the Mu- 
tual Security Act, the utilization of only 
nine U. S. 
South America represents gross neglect 


engineering 
professors 


America in 


engineering professors in 
of the very basis of our industrial might 
as reflected in engineering and science. 

While our engineering enrollments are 
dropping, Russia plans to increase its 
engineering three 
times our numbers. Responsible author- 
ities do not believe 
needs such large numbers of new gradu- 
Inevitably we must conclude that 
Russia is preparing its engineers tor ex- 
that half of the 
world lacks engineers, then in proportion 
to the numbers in the U. S 
10 million 
By meeting the challenge of this 
potential and enormous demand for engi- 


graduates to two to 


the Russian economy 
ates. 
assume 


port. If we 


a need tor 


engineers Can be demon- 


strated. 


neers, Russia could accomplish its objec 


tives more directly than in anv other 
manner. 
The U. S. is Mildly Active 

While there are a large variety of U.S 
activities of varving quality in Latin 


America, thev can be classified under the 
following headings for the purposes ot 


this discussion 


1. Diplomatic Service 

2, Armed Services 

3. International Cooperation Adminis 
tration 

4. Fulbright Commission 

>. Private Foundations 

6. Private Business 


Activities involving normal diplomatic 
relations and many aspects of the Armed 


GINEERING 


EDUCATION \ I—N 


Services represent a and con- 
tinuing part of the U. S. government 
The International Cooperation Adminis. 
tration is the newest arm of the Stat 
Department devoted to giving aid to un. 
Much ot its ac. 
tivities, as well as those of private toun- 


necessary 


derdevel yped countries. 


dations, are concentrated in public health 
] 


elementary education, and 


skills, 


\ few ICA programs are concerned with 


agriculture 
development of sub-professional 
engineering education, road building, and 
related engineering activities. 

A vast amount of effort goes into med. 
ical programs, and 
other commendable and appealing areas 
Fulbright grants are almost exclusivelh 
in the fields of literature, language, and 
social sciences with virtually no requests 
for scientists and engineers. The Kel- 
logg Foundation has a program in 
Latin America in which universities are 


religious activities, 


fine 


assisted in agriculture, forestry, dentistry, 
nursing, hospital services, medicine, and 
public health. An article entitled “Funds 
Sought for Medical Missions—$100,000 
is Texas Goal of Group in Overseas Proj- 
ect” appeared in the Houston Post on 
May 7, 1959. A similar effort devoted 
to an overseas technical education mis- 
sion is unheard of. It is rather paradox- 
ical that many of our efforts produce 
conditions favorable to rapid population 
growth without corresponding economic 
growth. Failure to balance humanitarian 
works with engineering and business edu- 
cation can only end with inhumanitarian- 
ism. 

it 48 little DDT 


than it is to produce educated engineers 


easier to spread a 


and businessmen. 


Increased Production Fundamental 


The rebellion in Cuba, past Communist 
British 
Argentina 


successes in Guatemala and 
Guiana, the Perén regime in 
and the stoning of Nixon in Venezuela 
all give evidence of unrest. If present 
either 
nationalism an- 
will become at 
Although it is un- 


wise to attempt sweeping generalizations 


trends continue, development of 


communism or intense 
tagonistic to the U. S 
increasing possibility. 


poverty probably represents the  singl 
adverse factor in_ the 


most important 
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Latin America ene. Increase in p1 
Juction of goods is tundamet 
solution of basic probler s 

The difficulty of effecting a solution 
for increased production is a problem 
with manv facets. Lack of common mar- 
Lets. insufficient capital, staggering gé 
graphical difficulties, government inst ibil 


ty, unwise economic policies inflation 


,} , 
rovernment monop lies. and lack of con 
5 ? 

fdenc lt) native universit' graduates 


serve to confuse the issue. It is my con- 
tention that while all of these factors are 
f importance, the basic and fundamental 
problem is the development otf a com- 
petent engineering and business com- 
munity. Without the requisite engineer- 
g and business knowledge in the minds 
solution to their 


} 
; 


evel be re alize a 


f Latin Americans, 


conomic proble ms can 


One bright spot in our relation to Latin 
] 
America is reflected in funds placed 


broad by Unite d States business EX 
eeding 8.8 billions, private long-term 
investment in Latin America 1957) rep 
resented one third of our total world 
vide interests. This compares to 8.3 bil 
lions invested in Canada 1957) and 
sbout 50 billions per vea 


lomestic investment 


Ecuador, a Friendly Example 


7 
ly In passing from 





Probl ms Vary WI 
the small countries of Central America to 
arge nations lik Brazil and Argentina. 
With an average per capita income ot 
ess than one-tenth of that in the U. S 
: small country of a million peopl will 
have a national income about equal to 
that of a county having 50,000-100,000 
l pulation Phe pl blem of economi 
levelopment must be approa hed in full 
realization of existing limitations 

Ecuador with a population of 4 millio 
has an annual income of about $600 mil- 
mn, which about equals the mcome or 
Fort Worth, Texas. The itional gov 
mment operates on an ani il budget of 
$130 million, which is about equivalet 
to expenditures of the City of Houston 
nd the Houston Independent School 
District. With these meager funds 
} ] + tens 1 divlo 


schools roads, armed forces, ¢ | 
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matic missions throughout the world 
must be maintained It is little wonder 
that not a single | ived road leads fron 
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activities. 


In numerous 


} 


but potenti 
| ». Was 


people, 


al 


Vi 


is contusio1 


al] 
ill 


o be bas- 


ear t 
U. S. in sharp 
many areas of the world 
IS enjoying period of rela 
both litically and eco 
i¢ S ( S one of tew 
cies which has not experi 
ove! the | st tew ears 
the i rent calm, evi- 
OmmuniIsm ill be seen every 
form of the hammer and 
4 the Set ynd week ot my\ 
1958, group of 
iy lained to Dean 
Faculty of Sciences about 
conversations, restrained 
exp] ive criticism ot the 
ed S¢ itors, professional 
iniversity officials. Ther 
mcerming the responsibility 
with respect to economic 
‘y Ecuadorians and 


Americans The | S. seeks to help in 
many channels, and Ecuador struggles to 
trame re abl quests for iid. Neithe 
eems te cognize tl ientists and et 
omeers are if l large number 
for the solutio Ecuadorian problem: 
In the pattern which has evolved, the 
industrial strengt f the U. S. as based 
m scence id eng eeTl g has no he 
e an important factor 
Perusal of Ecuadorian newspapers dis 
cl ses d hi CTISé il ad building, short- 
iges of ct ] powe rricultural dis 
ses. contral from Colombia, and a 
irietv of othe xing situations. S lu 
tions for ea separate problem are de- 
manded if the pov t tricken govern 
ent without realization that none of the 
sroblen S ¢ he ] ed itil a funda- 
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mental scientific and engineering base is 
provided, 

Most of the economic difficulties can 
be traced to an, almost complete absence 
of trained scientific manpower. In pro- 
portion to the U. S., should 
graduate 600 engineers yearly on top of 
a base of 15,000-20,000 engineers and 
scientists. Facilities for training in engi- 
neering and science are inadequate. 

Only technical from the 
U. S. can solve the many scientific prob- 
lems of Ecuador. Other than S. S. Stein- 
burg, retired Dean of Engineering at the 
University of Maryland and presently in 
Brazil, who made a cursory study of the 
overall educational picture, | the 
first American educator to 
actually review the programs of the Fac- 
ulties of Chemistry and Sciences in Quito 
and Guayaquil. While 
ible that the U. S. extensively 
utilized its wealth of engineering talent 
to further the educational programs of 
Ecuador and Latin America in general, 
nevertheless such is the truth. 

It is not diplomats, lawyers, sociol- 
ogists, or musicians but engineers who 
must accept responsibility for the lack of 
participation of hemi- 
spheric development of engineering edu- 
cation. 


Ecuador 


personnel 


was 
engineering 


it seems incred- 


has not 


its members in 


A Latin American Views History 

History is like a gun barrel; it depends 
upon which end is viewed. I am 
we all think that expansion of our country 
from the Mississippi River to the Pacific 
was natural and just, in fact, a God-given 
prerogative. I am sure we all feel hurt 
at references to the U. S. as imperialistic. 
But let’s look down the other end of the 
gun barrel. 

Recently a prominent officer of a Mex- 
ican engineering society spoke in Hous- 
He the ¥,. S.. 
friendly to our country, and an attractive 


sure 


ton. was educated in 
After the meeting a discussion 
ensued on Latin American attitudes to- 
ward Norteamericanos, and our Mexican 
friend an interesting question. 
What country in modern times has lost 
more territory than any other? The 
answer was simple, Mexico to the U. S.; 
and qualified by the statement, more ter- 
ritory than Russia has taken from anvone. 


person. 


posed 
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Santavana said those who do not yp. 
derstand history are compelled to repeat 
it. We must also understand how other 
people, rightly or wrongly, view history 
if we want to sweep away the gray clouds 
of mistrust and misunderstanding, 


Understanding is Fundamental 

Knowledge of geographical, political, 
and social aspects of Latin America is es. 
sential to an intelligent approach to a g0.- 
lution of its problems. South America suf. 
fers from mountainous terrain, rivers that 
flow away from the coast, mal-distriby- 
tion of rainfall, malarial jungles, and in- 
credibly difficult transportation problems, 
The myth of agricultural fertility of the 
Amazon must be discarded. If a great 
proportion of our population were con- 
centrated in the Appalachians and Rock. 
ies and the fertile plains near the Atlantic 
were washed into the sea, we would he 
in a less favorable position, but one sin- 
ilar to the present South 
America. 

The Spanish heritage of Latin America 
is based upon art, literature, religion, 
and military heroism. Absent is empha- 
sis on business and science. The Spanish 
kingdoms Castille, Cataluiia, 
etc.) of the pre-industrial sixteenth and 
seventeenth centuries encompassed the 
largest empire known to man. The might 
of Spanish legions, the art of Goya and 
El Greco, the literature of Cervantes, the 
humanity of Las Casas represented a 
golden age. While the decline of Spain 
with the inevitable effect on the colonies 
had facets, there several | 
should like to mention. 

Spain, as a theocratic federation of in- 


situation in 


(Aragon, 


many are 


dependent kingdoms, through its mon- 
arch devoted substantial energy and 
thought to Catholic Christianization of 
the natives in the new world. Although 
thwarted by grasping conquistadores, the 
court, urged on by the Spanish church, 
was benevolently unique in issuing a be- 
wildering stream of directives aimed at 
aiding the downtrodden Indians. While 
Las Casas and Sepulveda debated the 
just treatment of the Indians and _ their 
position as his Spanish majesty’s loyal 
subjects, the English prepared to an- 
nihilate the aboriginal inhabitants ot 


North America. While the friars and 
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conquistadores built a lavish old-world 
empire base d on the labors and suffering 
f the Indians, the English mastered the 
seas. looted the new world cities, and 
knighted their privateers of the Spanish 
Main. While Spanish governments mis 
inderstood inflation due to imports of 
gold, the British founded the Bank of 
England on pirated treasure. The zeal 
f the Spanish for continuation of past 
glory obscured the works of Newton 
Leblanc, Watt, and Solvay. 
trial revolution arrived to find the British 
and French ready and the Spanish ill 


prepared to understand the new and all- 


The indus- 


powerful force. Its Armada defeated on 
the seas in the 16th century, its army 
routed for the first time in centuries at 
Rocroy in the 17th century, its traditions 
unabl to harmonize with the steam en- 
gine in the 18th century, its political de- 
line in the 19th centurv, all these things 
played their silent roles in vielding to the 
nevitable maladjustment of peoples in 
today’s underdeveloped Latin American 
To turn the path of Latin 
istorv is a task of the 20th 


yuntries 
American 
century. 


What can be Done? 

Since engineering education is esse 
tial to progress of underdeve loped coun- 
tries, it would seem that colleges of engi 


neering and technical societies would br 


logical agents to assume responsibility 


for strengthening our present activities 

| should like to describe a program 
which is beginning to function in Ecuador 
ind make suggestions concerning possibl 
ourses of action In 1958S I recom 
mended that engineering education be 
emphasized in Ecuador and received sup 
port from the Minister of Education, the 
and the Embassy. After a 


series of trustrating experiences, the Or 


Universities 


ganization of American States in combi 
nation with the Fulbright ¢ 
1 ty 


supplied sufficient funds to send 


OMMISSIOI 


hemical engineering professors to Ecua 


lor. Thev were so successful in their 


LATIN AMERICA 


ictivities that the Facultad de Ciencias 
Ouimicas y Naturale ! Guayaquil com- 
pletely altered its chemical engineering 
curriculum along modern lines It is 
hoped that increased funds will make 
possibl long term continuation of the 


project 


[ recommend that engineers support 
’ ] 
the foll wing measure 
, 
l. Increased emphasis it local and 


unde rde Ve l ype d 
Desirable 


meeting 


national meetings nn 
countries and foreign policy 

examples include the A.I.Ch.E 
in Mexico, the good-will trip of two 
NSPE members to South America, the 
with the Pan-Amer- 


ng societies 


cooperation of E]¢ 

f Engineer 

, and the program at the ASEE 

national meeting sponsored by the Inter 
national Relations Committee 

2. More contact between | Ss. eng 

neering educ ators al d the ir counte rparts 


America 


should seek travel grants to visit specific 


ican Federation « 


UPADI 


in Latin Deans and protess rs 


universities ! am confident that every 
such trip would result in important ties 
} 


} 


being est iblishe 

3. An educational mission to Latin 
(America. The International Relations 
Committee has submitted a proposal to 
the ASEE Executive Council for a mis- 
sion similar to those to Russia and India 
Properly planned such mission could 
ity educ atior of 


fic ials ind 


result in desirable pub 
Latin American and | Ss 
desirable contacts 

1. Establishment of cultural contacts 
between Latin and North American uni 
Formatio f Latin Affairs 


Committees and administrative support 


versities 


for increased exchange of faculty and 


students could have a significant effect 


Conclusion 


In ( meludi | Say that On ful 


shoulders rests rave responsibility to 


hannel a tiny fraction of our efforts to 
ird Improving hen ispheric engineering 
ucation 








Observations of Engineering Education in Some 
South American Countries 


W. LEIGHTON COLLINS 


Professor of Theore tu al and Applic d Mee hanie s, Unive rsity of Lllinois 
Secretary of the American Society for Engineering Education 


This article does not pretend to be a 
discussion of the good or bad features ot 
any engineering educational system. It 
is presented with the idea of pointing out 
significant differences from what is com- 
monly found in U. S. schools, so that 
with these differences in mind, the reader 
might better understand the resolutions 
adopted at the Pan-American Congress 
on Engineering Education. 

The Secretary of ASEE spent two 
months in South America last summet 
rhe Executive Board granted him leave 
for one month, provided Assistant Secre 
tary Jimmy W. Seyler could replace him 
at no cost to the Society; the other month 
was his usual (but seldom taken) vaca- 
tion. The particular circumstances lead- 
ing to the trip were to represent ASEF 
at the First Pan-American Congress on 
Engineering Education at Buenos Aires 
and a request from the State Department 
to serve as a specialist on engineering 
education at the National University of 
Asuncion, Paraguay, for one month. The 
Ford Foundation 
transportation under its program for for- 
eign travel and study. Six schools in 
four countries were visited. 

The official EJC-ASEE-ECPD team 
was composed of W. L. Everitt, H. K. 
Justice, F. C. Lindvall, R. A. Morgen, J 
H. Sams, and B. R. Teare, Jr 
responsible for a paper in the areas of 


graciously provided 


Each was 


engineering education originally desig 
nated. Additional official delegates from 
the U. S. were J. L. Meriam and W. 
Leighton Collins. J. L. Meriam and R. 
E. Stiemke presented additional papers 
and F. W. Zur Burg presented a discus- 
sion. H. H. Armsby, Robert Armsby, 
George Browne, B. T. Bogard, W. H. 
Carson, R. H. Morris, P. F. Pike, L. F. 


Stutzman, D. L. Trautman, N. A. Weber 
L. K. Wheelock, and Josef Wischeid 
were others from the U. S. in attendance 
Deans H. G. Conn and R. R. McLaugh. 
lin were the representatives from Canada 
presenting information on its engineering 
schools. 

The resolutions passed by the Con. 
gress and recommended to UPADI for 
approval are on page 331. The paper 
presented by the EJC-ASEE-ECPD team 
also are in this issue ot the Journal s 
that each of vou will know what was 
said to our neighbors to the south, and 
north. A general story about the Con. 
gress is on page 329. Dean Tiller’s ar- 
ticle on page 321 presents still another 
aspect of our relations to Pan-American 
colleges of engineering. 

Almost all professors in Latin America 
schools of engineering are on a part-time 
basis. This includes the basic sciences 
as well as the strictly engineering sub- 
jects, though it is more prevalent in the 
latter group. Further, most universities 
are divided into “Faculties” which are 
located in different parts of the city and 
which function independently, employ 
their own staff, etc. For example, phys 
ics might be taught in the “Faculties” of 
medicine, science, engineering, and archi- 
tecture by different people in different 
laboratories. That is why the need for 
full-time staff members is so urgent an 
is rated as a major problem 


Teaching salaries are usually so low 
that one cannot afford to teach full-time 
The part-time income is the “extra” that 
enables the professor to own a home 
have a car, maintain a better living for 
his family, ete. | 
young people, a desire to teach, and 


patriotism are other reasons causing peo- 
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Prestige, a desire to help 
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ple to tear h part-time. At some _— 
it is firmly believe ex that the uy 

taug ‘f 
by practicing that is 
the only way the “9% can find out 
what an engineer really does and how he 
does it. Professors frequently are ap 
pointed for a limited period of time, such 
as five years. As openings develop, they 
are advertised, and the man with the best 
record is appointed. When his term ex 
pires he again must compete for reap 
pointment The students have a 
in the selection because they frequently 


however, 
per-class courses must always be 


engineers be ause 


VOC? 


constitute as much as one-third of the 
group making the selection; the re- 
mainder might be one-third alumni and 
one-third faculty. 

Most engineering students ai also 
part-time Having as many as 50°; at 
tending full-time probably is high. Most 


are earning a living and perhaps support 
ing families The common Ssix-vear Cul 
ricula thus usually are not completed in 
less than about eight years. The degree 
received usually is ingenieur and enables 
the recipient to immediately get his li- 
cense and practice all aspects of his pro 
fession. Graduate work as we have it is 
unusual. 

The students play an active part in 
phases of per eld ation. They 
are well organized and sometimes not 


all 


usually 


mly tell the faculty what courses to 
teach. but also what will be taught in 
1 partic ular course Oceasionallv. there 
are “free” professors—protessors the st 

lents want and get because thev b 
lieve the “free” protessor to be better 


qualified than the one regularly assigned. 
One reason for this high interest of stu- 
lents in administrative matters probably 

that they around the universits 
more than a majority of the faculty and 


are 


really might know more about what i 
going on 
The variation I : condar\ S } 0] 
eparation is great. | ndoubtedly greate 
than in the United States. Some come 


ihe 


with college preparatory training, s 
with preparation for careers in business 


some with teaching for elementar\ 
schools. et ( onsequentls some tity 

tions give entrance examinations, some 
take students as thev come, and in at 
least one instance all entering stu lents 


IN 


TH AMERICA 


SO) | 


rsitv refresher 


take 


course in physics 


i two-month pre-unive 
and mathematics which 
number continuing in engi- 
about 50: 

strength of engineering education 
theory. 


reduces the 
neering by 

The 
in Latin 


Laboratory instructi 


America seems to be 
mis not as extensive 
as in U. S. and Canadian schools. This 
is why a second major resolution of the 
Congress pertains to the need for labora- 
Che fact that little re- 
engineering is also a 


limited labora- 


tory equipment 
search is done in 


contributing factor to the 


tory facilities 
Higher education is gen rally con 
sidered to be free in Latin American uni 


versities. There is no tuition and usually 
there are no text books to be purchased. 


Books are expensive, and appropriate 
translations into Spani sh are just becom 
ing available. Fo the same reasons 
libraries usually are limited and home- 
work is not extensive Books in Jan 
guages which cannot be read are not 


very helpful to students or staff, and is 
one reason why libraries are not used 
more extensively The need for books 
and periodicals in Spanish frequently is 
mentioned as the third great need 

Out of town students must find their 
own housing and meals, though some 
schools do offer meals at less than cost 

Semester or quarter systems are littl 
used Most courses last for a sel ool vear 
Following the conclusion of the term, 
several weeks to a month elapses fol 
study time. Then the student takes his 


exam on the vear’s work. “Partial” exams 
at mid-vear, though, are common There 
is some dissatisfaction with this procedure 
because the student studies to pass the 
exam instead of learning the subject 
matter as the vear progresses 

Che need for humanities received much 
discussion at the Congress on Engineer 
ing Education I) ew of opinions ex- 
pressed at most titutions visited, that 
Was surprising 4 common evaluation 
was that engineering and the humanities 
or social sciences should bs entirely sep 
arate: the engineer had to be given all 
the technical knowledge he possibly 
could be givers in SIX Vears In Ol ler 
that he mat be able practice entirely 

| vn immediately after he gradu- 
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ates, since graduation usually is all that is 
required for licensing. This is quite a 
contrast to the U. S. concept that gradua- 
tion is just one step in becoming an engi 
neer and that some practice is required 
before qualifying as a professional engi- 
neer, 

Many institutions are interested in ex- 
changes of faculty members or in having 
faculty members from other schools teach 
on their faculties for a semester or vear. 
Some schools also are interested in hav- 
ing U. S. come to South 
America during the U. S. summer vaca- 
tions, for that is when they in mid 
winter. where the 
dollars will come from to accomplish 
such a plan, but U. S. teachers fluent in 
Spanish (or Portugese) suddenly might 


pre »fessors 


are 


No one knows just 


find summers south of the equator enjoy- 


able and helpful. 


ENGINEERING 


EDUCATION Vol. SI—No,4 
The Pan-American Congress asked ASER 
to have the “Report on Evaluation of 
Engineering Education” published jp 
Spanish, and ASEE did provide the dele. 
gates to the Congress with copies of its 
recent reports. 
to each engineering school and that they 
will be studied. It is true, we have our 
own problems, but that does not mea 
that in 1960 we cam neglect the problems 
of our neighbors. 


It is hoped one set gets 


research 
and public service have been three fac. 
tors frequently mentioned as important 
for 
Perhaps “international service” now must 
be added to the list so that those who 
spend an occasional year or two abroad 
are not penalized for a lack of “local” 
contributions. 

Appreciation is duly expressed to the 


Teaching, 


in evaluating a man advancement 


Executive Board for granting permission 


We have much to share with our neigh- 
boring institutions to the south and in 
dividually and collectively we undoubt- 
What 
are they and what can each of us do? 
What can and should ASEE be doing? 


to make the trip, to the Ford Foundation 
for providing travel 
Iravel and Study Program, and to the 
Department of State, Bureau of Educa- 
tional and Cultural Affairs, for the grant 
to serve as a United States Specialist. 


funds under its 


edly have some responsibilities. 





FOUNDATION INVITES PROPOSALS FOR RESEARCH 
AND DEVELOPMENT ON NEW LABORATORY 
EQUIPMENT FOR U. S. SCHOOLS 


Scientists and science teachers in colleges, universities, and non-profit organiza- 
tions have been invited by the National Science Foundation, an independent agency 
of the Federal Government, to submit proposals for the development of prototypes 
of new laboratory equipment for use in the Nation’s schools and colleges. Proposals 
judged most meritorious will be supported by the Foundation under a program de- 
signed to encourage the development of inexpensive and practical apparatus for us: 
in the laboratory phases of science instruction. 

Under the terms of this program, the Foundation will consider proposals for 
the design and construction of prototypes of improved equipment for lecture demon- 
and field work at elementary, secondary, and college levels in 
mathematics, engineering, astronomy, earth and atmospheric sciences, physical and 
biological sciences, anthropology and experimental psychology. 


strations, laboratory 


Proposals, signed by the project director and a responsible officer of the sponsor- 
ing college, university, or scientific organization, should clearly describe the work to 
be done, give the qualifications of the personnel involved, show how the proposed 
device will be tested and eventually made generally available, and present a detailed 
budget. Support under this program will NOT be provided for the purchase of 
equipment for refurbishing school and college laboratories, or for commercial pro- 


duction of equipment or materials 


a 
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First Pan-American Congress on Engineering Education 


R. H. MORRIS 


Editorial Dire 


f 
,dapted from Power Engineering Magazine 


Means and me thods of improving en 
gineering education adapting it to the 


needs of individual countries and co 


ordinating teaching methods among. all 
engineering s« hools nh the VW estern Hem 
isphere were outlined at the First Pan 
American Congress on Engineering Edu 
cation The Congress was held in the 
Engineering (¢ ollege of the University of 
Buenos Aires September 12 to 18, and 
was attended by over 200 delegates from 
16 Pan-Americar 


The meeting was an outgrowth of 


countries 


inv vears’ endeavor by the Engineering 
Education Committee of UPADI, the 
Pan-American Union of Engineering So 
eties In the United States the UPADI 
member is the Engineers Joint Council 
the Committee on International Rela 
ions of EJC, in joint meeting with the 
Committee on International Relations of 
the ASEE cooperated on the U. S pro- 
gram with Ralph Morgen presi lent ot 
Rose Polytechnic Institute 
1 coordinator of the project Final 
participation was a joint effort of the 
EIC, ECPD and ASEE, with the financ 
made possible by a grant from the 
National Science Foundation 


The general theme and arrangement 


is Chairman 


f the Congress is well outlined in the 
titles of the papers, covering the formal 
contribution of the U. S. Delegation 
Working committees were set up follow 
ing this outline Each committee cor 
sidered in detail similar contributions by 
lelegates from all the countries and pro 
} } 


posed a series of recommendations whic 


vas later submitted to the entire assem 


bly 

Long range objectives and responsibil 
ties of engineering schools throughout 
the hemisphere were ataloged thor 


reasonable agreement 


ughly and with 


mi 


or, Power Engineering Magazii 


ly differing 


R ] 
present-da\ tandards Thus the con 
ference whicl vas to a lara extent an 
inventory of present methods and stand 
ards, establ she | l plane ot reterence 
upon which fut nferences can build 
to bring about gradually icreasIng stand 
irds of protes il education idapte | to 
the needs of individual countries. 

Aside from the active participation of 
various government agencies and_ the 
Organization of Am« in States in the 
Congress was the vide acce pt ince ol 
the pring pl Pag yperation a 
coordination ith similar movements b« 
tween the | S. and Western Europ: 
namely, EUSEC and IAESTE. The fo 
mer Organization is concerned with eng 
neering education and education stand 


ards and the latter with the exchange of 


yerclass engine ring students between 


ul 


Both of these topics were set 
detailed discussion and 
ition at the UPADI meeting to 
Sallcieriinel “weil 
More than a score of resolutions or 
suggestions for action were passed. The 
] 


most important immediate need of many 


| 
countries is full-time teaching staff. The 
~ this was summarized by 


Prot. J]. L. Meriam as The success of a 


program in engineering education de 


pends in the long run on the quality of its 
teacl r rath than on the character of 
ts supporting idministrative framework 
ind ¢ ricular structure 
\ pi blem ill countries is the qu il 
t f secondary schools and the adequat 
reparation of entering college students 
here in immediate need for an in 
ent | luat 7 ot secondar\ 
chools and for methods of reening and 
selectit yr engineering students some 
ountries place considerable reliance on 
iptitt le and achi ment tests. but thes 
questioned in many quarters. Che 
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U. S. opinion as expressed by Dr. Mor- 





there are many who be- 


ven 1S: 
lieve the excellence of the graduates of 
the Bachelor's level . . . bears a stronget 


relationship to the screening of students 
at entrance than to a variation in the 
presentation of subject matter .. . at 
colleges.” 

As in all international conferences, the 
matter of vocabulary is of major impor 
tance. In the educational field, good 
work on vocabulary standardization has 
been completed by EUSEC, a well-in- 
tegrated program of educational coopera- 
tion between Western Europe and the 
U.S. Introduction of EUSEC activities 
into the Buenos Aires Conference will do 
much to promote future communication 
and understanding among the countries 
involved. 

The University of Buenos Aires has 
been carrying on library activities and 
an abstracting service on educational lit- 
erature, and thev volunteered to carry 
on this activity for the Congress pending 
the establishment of a permanent head- 
quarters, secretariat and international 
center for disseminating information and 
tor cooperation with other international 
agencies such as UNESCO and the OAS 

Exchange of students and _ instructors 
among countries was universally ap- 
proved, and the IAESTE program was 
endorsed. 

B. R. Teare, speaking on graduate pro- 
grams, emphasized: “Graduate study is 
desirable as preparation for research, de- 
velopment and design, especially for the 
newer advanced areas where the prob- 
lems are growing progressively more 
complex; and for faculty posts in the 
engineering colleges.” Industrial needs 
of many countries at the moment, how- 
ever, are not of such a complex nature, 
and one of the basic needs of manv 
would seem to be a well-coordinated sys 
tem of vocational schools to supplement 
institutions of higher learning and meet 
the crafts and technician needs of the 
economy. 

At the present time, civil and sanitary 
engineering tend to dominate Latin 
American circles, and there have been 
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several recent conferences of the Same 
general nature sponsored by the National 
Science Foundation and Cooper Union 
Robert Stiemke reported on these cop. 
ferences which to a large extent Paral 
leled the Buenos Aires Congress but jy 

more specific areas 
While UPADI activities in general skirt 
political problems, the question of legis. 
lation or licensing engineers is one which 
can hardly be sidestepped in any meeting 
of engineers. Practices and difficulties jy 
the U. S. were thoroughly reviewed fo; 
the Congress by J. H. Sams. In part hi 
said: “Various state boards are making 
every effort to develop more uniform 
practices ... are . from time to time 
amending their laws for more uni- 
form requirements 
neer desiring to practice in more than one 
state will not have too much difficult 
in additional states after he has 


so that an engi- 


registered in one. 

Students play a much more important 
part in the control and operation of uni- 
versities in the Latin-American countries 
than they do in the United States. A 
student from the University of Rio de 
Janeiro, representing the student coun- 
cil, made a plea that at least one student 
member from each UPADI country be 
invited to the next and subsequent con- 
gresses. This met with’ unanimous ap- 
proval and will be incorporated in fu- 


ture programs, supposedly on the basis 


that the national delegations from each 
country will finance the venture. 

While this report is confined largely 
to the U. S. participation in the Congress, 
the importance of the Congress on En- 
gineering Education in the future should 
not be underestimated. It is proposed 
to publish all papers presented in Eng- 
lish, Spanish and Portuguese in UPADI 
At the moment, however 
funds for this purpose are uncertain. fh 
the meantime, copies of all papers, in 
their original language, will be on fil 


publications 


at the headquarters of the Engineers Joint 


Council, 29 West Thirtv-Ninth Street 
New York City. 


printed on pages 338-374 


The U. S. papers are 
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Resolutions of the First Pan-American Congress 
on Engineering Education, Buenos Aires— 
September 12 to 17, 1960 


Unofficial Translation Supplied by George Browne, Editor, 
Ingenieria Internacional Industria 


\\ hereas 


1. Modern engineering demands from 
lav to lav the study and solution of in- 
‘ly important problems, thus re 
quiring broader and sounder training in 
mathematics phi cs, chemistry and the 


humanities; 


2 There is un mous agreement that 
in the majority of the | PADI countrie 
secondary school graduates are not a \¢ 


quately prepared for the studv of eng 
neering; 


: 4 . 
§ The deficient preparation of stu- 
} 
at 


is detrimental to the raising of their aca- 


nts starting their engineering studies 


demi level 

1. Regi ynnal characteristics are very 
iff rent b ith in gene ral pre paration ind 
n technical requirements, 

5. It is essenti i] that anvone poss 
ng the necessary knowledge and ability 
he able to sti ly engmeehing irresp ( tive 
of the type of secon la hool he may 
have graduated from: 

6 In th general int rests of ¢ lu ition 
secondary school courses should not be 
oriented exclusively 


for any S] il university career 


It is recommended 


' 1 1 
] Chat, I lependen lv of the need f 


improving th teaching of science in se 
mdarv schools and of attempting to ce 
velop the power of reasoning in stu 
consideration be en to the possibilit 
of establishir I termediate course for 
the pu f acl ra uniform I 
yf | | yplementi prep 
ation for ent ito engineering; 
9 That iz ill es un sities ] 


ure that tudernt tarting engineering 
tudies | lequate preparation 
Wherea 

Education i integral problem 
within each count which cannot be ap- 
proached nd pe! lently in anv of its 


1 
stages as lack of coor lination between 


th rious stages would result 

It i the missio t t ch tical schools 
intermediate level t prepare techni 
cians who will liarv to and inter 
mediary bet the engineer and th 


I ome ¢ t torious 
lack and ¢ total abse if technical 
schools (intermediate level 
It l ree ymmmencd | 

Phat l PADI memb ganrzations 

1 universit bring to the notice of the 

ipetent powes n their respective 
( ies +} eae | o point 





ulted wh ( ntroduced into 
the secondary and technical schools, beat 
ing in m id that tl universities have a 


} 
gul ling mission to fi Ifill in education. 


2. Teaching mparted in technical 
schools interm liate le vel should not 
detract from th purpose of orienting 
tudies f the preparation of engineers 

Che ( tabl hm it ot technical 

i eal lata level) should be 
WI] 

p bly advant to be 

| ( TL) p t cl il t wn 
t it ‘ t is 1 aid in voca 
+ ; 
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is re ommended: 


That UPADI appoint i 
specialists in the field of psy hotechnics 
and engineering education to prepare for 


It 


committee of 


consideration at the next Congress a re 
port which should: 

1. define the 
candidate, and 


2. propose the most skillful methods 


best qualifications in a 


of estimating and assessing such qualifica- 
tions for information purposes 


It 


iS recommended: 

1. That universities disseminate among 
students in secondary schools aspiring to 
study engineering, and their parents, in 
formation on vocational conditions and 
opportunities for: 


a. studying engineering and its various 
specialties, 


b. 


sion, and 


practicing engineering as a protes 


Points out 
2. The possibility that indidates fon 
to should take voca 
tional tests and examinations, the results 
of which be advisory 
capacity and shall not be a for 


admission courses 


will used WW) al 
motive 


refusing admission 


is recommi¢ nded 


1. That UPADI: 
ss Undertake the compil ition of reg 


ulations, curricula, organization sys 
statutes, statistical and othe 
data on requirements for admission 
and origin of candidates of all the 
institutions devoted to the teaching 
of engineering the 
order that they may be consulted 


by interested parties at the UPADI 
} 


tems, 


in Americas in 


1eadquarters; 
2. Undertake, in progressive stages 
of the data 


compiled in order to determine the 


a comparative study 
prope! place and function of engi 
the 
Americas and 


neering education in 


ot the 
it to the Second Congress on Engi 


univel 


sities submit 


neermg education; 
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~ Sponso1 the exchange of 


teach 


onnel among the different 
its member 
known the 


ous systems ot education. 


Ing pel 


educational centers of 


countries to make Vari- 


okie 
2. That engineering educational inst 


tutions at the universit: 


1. That the study of the 
Mathematics 
Chemistry) and of the 
plied to engineering constitutes the 
basis ot the ( 
recommends that greater emphas 


leve | consider 


basic SC] 


ences Physics and 


sclences ap- 


ngineers training, and 


be placed on their teach 


ng: 


That. above all te Al hing shoul 
endeavor to form an_ engineer's 
judgment to enable him constanth 


1 
to perfect his knowledge. 


fied 


be quali- 
study 


to new pl »blems and 
solve them creatively 
3. That the studv of the humar 
ities be intensified so that futur 


engineers may secure an adequat 
cultural education and develop and 
encourage their interest such sul 
jects; 

1. That th 


foreign language 


stud {f at least 
be estal 


the most complete man 


lished ir 
ner possibl 
and that the language be chosen or 
the 


nection 


its use fulness 
with the riche st 
graphic material available; 


5. That curricula should not 


basis of In con- 


biblio- 


main static but evolve in accord 
ance with the progress of science 
and the particular needs and cond 
tions of each region; furthermore 


that curricula be flexible to permit 


the introduction of | 


optional sub 
iects; 
6. That practical professional train 
ing be established or intensified 
during the course of study or upor 


termination so tl it. upon gradua 


tion, new professionals mav_ have 
had the greatest eL ssible contact 
with the environment which the 

will be called upo to car out 
their activities 

7. That studies in organization. ad 


and economics be de- 
to the needs 
each sp cialty and the 


ministration 


veloped according 


sphere in 
I 
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number and quality of the technical peo- 
ple in each country 

2. That UPADI 
cooperate fully wit! 
tional institutions so as 
necessary continuity between 
and the application of techniques 

3. That UPADI encourage 
organize, the 
among engineering 
tions for the purpose of taking the fullest 
advantage of the outstanding 
in each country in the different techno 


urge it members to 
cnygimecring educa 
to establish the 

training 
and even 
exchange Ol protessors 
educational institu 


CAXPCTICHIC’ 


logical and teaching systems and methods 

1. That the 
and students be promoted in 
contribute to the improvement of curric 
ula in the different countries 

5. That UPADI undertake a study of 
the comparative merits of courses in the 
to facilitate 
r of de 


{ 


exchange of professors 


order to 


different countries in order 


rTcCCcE. 


revalidation and confirmatio 


9 
It is recommended: 

That UPADI urge research and grad 
uate centers to develop activities which 
effectively meet the needs of progress it 
their communities 


10 


It is recommended: 

That the paper on “Organization of 
the training of mechanical 
engineers at the National Polytechnic In- 
stitute,” presented by Ing. Manuel Marin 
Gonzalez (Mexico) be forwarded to 
UPADI in that the 
(Commission Engineering Education 
mav bring it to the attention of the 
Schools of Enginee Americas 


an | elec tri al 


order Permanent 


on 


1 
mg in the 


1] 

It is recommended 
Chat Productivity 
lished at Schools of Engineering for the 
purpose of holding courses for 


Centers be estab 


engmeers 
and technicians in industry on specializa 
tion in methods and organization which 


? 
are necessary to increase industrial pro- 
ductivity. This activity 
the regular courses of the Schools of En- 


gineering by virtue of the examples col- 
lected the interchange established 


will also enrich 


and 


with local companies, affording students 
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the opportunity of practica 
and of future employment 


experience 


12 
\\ here as: 


Latin tor the 
most part underdeveloped with an ex. 
plosive rate of population growth; 

Rapid industrialization of the Latin 
American tor the 
purpose of developing those countries 


American countries are 


countries is essential 


and raising the living standards of their 
citizens; 

An adequate number of sufficiently 
qualified engineers is necessary to carn 


out this purpose, 


It is recommended: 

That the following resolution be sub- 
mitted to the Permanent Commission on 
Education for 


Engineering ibsequent 


study: 


1. That Latin 
be urged to encourage the establishment 
of polytechnic and technologi 
of higher education devoted 


to the training of engineers as a means 


American governments 
il schools 


exclusit ly 


otf promoting industrialization 
2. That Latin American 


substantially increase the budgets of exist- 


governments 


ing Schools of Engineering in order that 
they may render 
community. 


greater service to th 


It is recommended: 

l. That the American Society for En- 
gineering Education be requested to have 
a translation into Spanish made of the 
publication “Evaluation of Engineers 
Education” (1955) for distribution among 
the universities and professional associa 
tions of Latin America 

2. That a standing committee « 
ADI be appointed to study the 
to establish or promote a closer relation- 
ship between the Schools of Engineering 
and industry in the Latin American cow 


f UP 


best way 


tries. 

3. That the members of UPADI in 
each country increase graduate studies 
for the training of engineers and research 


workers at the highest level to meet the 
and 
that the various wavs of 


] ] 
education, and 


| 


needs of industry 


doing this be 





stuc 
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so as to implement exchanges under this 
program. 

“9 That industrial concerns nm the | P 
ADI countries be encouraged to inaugu 
rate or expand exchange arrangements 
with training 
centers sent 


selected universities and 


under which students are 


abroad for education and training di 
rected toward subsequent employment 
with the company at home or abroad, 
and 

4. That UPADI urge the establishment 
of engineering manpower and education 
surveys and consolidate all information 
available on the status and needs of engi- 
neers in each UPADI country to provide 
a trame of reference for the exchange ot 
students, professors and engineers. For 
this purpose it is recommended that the 


plan of the EUSEC report be followed 


16 


It is recommended: 


That UPADI 


educational 


governments and 


institutions to 


urge 
engineering 
encourage basic and applied research to 
the maximum extent of their possibilities 
guaranteeing as far as possible freedom 
in the choice of subjects for research. 

With regard to the development pro- 
grams, that engineering educational in- 
stitutions endeavor to cooperate with 
other institutions in important problems 
of national development without thereby 
detracting from the fundamental activity 
mentioned above. 

That engineers most qualified to find 
appropriate solutions to the technical and 
industrial development problems in each 
country with a spirit of innovation and 
efficiency will be those 
have had a sound education in the basic 


precisely who 
sciences which constitute the foundation 
of the various branches of engineering 
and training in research methods 
17 
It is recommended: 
1. That UPADI 
universities and industry to give financial 
support to the Schools of Engineering to 
enable them to install and maintain prop 
erly equipped training and research lab- 
oratories. Only those Schools of Engi 
neering having such laboratories where 


urge governments 


ENGINEERING 


EDUCATION : N 
the teaching is imbued with a spirit of 
innovation and research, and where orig. 
inal work is carried out, will produce th 
engineers which modern society needs for 
technological] industrial 
progress and, consequently, guarantee the 


continued and 
economic power and general welfare of 
their peoples; 

2. That, with the object of helping t 
encourage research in the various fields 
of engineering, UPADI recommend that 
National Scientific Fechnical Re 
Councils be established in all 


and 
search 
countries of the Americas where such an 
that 
sufficient funds be assigned to them and 
Such 
Councils shall have the following aims: 


agency is not already in existence 


that their autonomy be guaranteed. 


a. To encourage the training 
new research workers 


b. To assist research workers wh 
are employed in research institu 
tions; 

c. To promote on a world scale th 
between 


technical research institutions 


exchange scientific and 


3. That, for the 
ing professors of the Schools of Engineer 
highly talented 
voung people to the profession of teach- 


purpose of encourag 


ing and of attracting 


it is essential: 


ng, 


a. That and researc] 
workers be 
stability in their positions; 

b. That the compensation of full- 


; - 
time professors and research work- 


professors 


guaranteed complete 


ers be adequate to the importance 
of their function and that they be 
guaranteed 

1) a fitting standard of living 

2) securitv in economic contin- 
gencies (family allowances, cost: 
of-living allowances, housing fa 
cilities, medical insurance, retire- 
ment benefits, et 
3) the possibility of pertecting 
their knowledge 
bibliographic 
for the purpose of 


pure h ise Ol 
travel 


study, et 


materials 


Lack of the foregoing is producing 
an exodus of brilliant technicians 
and scientists in many Latin Amer- 
ican countries which constitutes an 
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TIONS OF PAN 


RESOLI 


irreparabl. loss for th d 
ment programs 


ri That participation in congresses 


e facilitated, an 
be effectively 
so that professors and 
may spend on 


symposia, et I 


the sabbattical year 
implemented 
workers 
vear out of every seven In Scl 
mistitutye 


more cle Ve loped countries 


res¢ arch 





and technical 


1S 
t 1s recommended 
That in the agenda of the next Con 
ress on Engineering Education UPADI 
, l ( tit 


ollowing points 


] SOC ial functi m of the engineer 
2 Scope and idequate length of « 


eering studies 


3 Balance between different group 
yf related subje cts in the engimeernu cul 
ricula, and 

t Bi inches of e1 meerneg hich it Ss 

sidered should be divided into sep 

te curricula, determination of thei: 
lifferent fields and studies common to all 
f them 
19 


The School of Engineering of the Uni 


, 
versity of Buenos Aires has made a valu 
, 1 
ible contribution in publishing, through 
ts library i bibl raphy on engineering 
: Pe ’ 
iucati wi nh ] \ peen found 
p a ] 
mel, etul 
It is recommends 
] 1 1 1 ] .. * 
That the School be asked to publ | 
al il select | iternatior il bib] g 
, 
phi n ¢ ( g ect if | st 
of 
| Papers irticles cture results I 
gresses and meetings it to tl 
ect: 


\N CONGRESS 


Pertinent period) il 


3. Information on the 


p tblications: 
organization, 


ctr ; 


operation and curricula of en- 


gineering educat 


1 : 
Furthermore, it recommended that 


UPADI members and the institutions con- 
nected th them send to the library of 
the School ot Engineering of the 
sity of Buenos Aire 
the above 


Univer- 
any publications on 


subj cts 


20 


fullest use 


to make the 
of the work of this Congress, all papers 
presented be published in full and 


the event that this IS 


n 
mpossible for finan 
cial reasons, a selection be made with 
to the 


tions of the different Commissions and to 


reterence recommenda 


the scope and general applicability of th 
| 


Che representative of the students of 
the School of Engines ng ot the State 


of Rio de Janeiro made a proposal that 


student organizations be invited to future 
congresses, 
It is recomme ed 

Phat the above proposal be submitted 
to UPADI th a { rable ti 


Phe First Pan \me in ¢ mngress on En 


e Ed t esolve 

lo « pre t ippreciation to UPADI 
I having sponsore d organized the 
( ess which has made it possibl. to 

tiate an etfective exchange of ideas on 
Engineering Education” in the Americas 
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|. Structure of Educational 
Organizations in the United States 


As a preamble to any discussion on en 
gineering education in the United States 
of America, it must be clearly understood 
that there is no office corresponding to 
the Ministry of Education as in most 
other countries of the world, including 
the various Pan-American nations. Uni- 
formity in admission standards, curricula, 
and student testing are arranged by vol- 
untary cooperation through professional 
societies and other organizations. The 
tenth amendment to the United States 
Constitution leaves to the several states 
the right and responsibility to control and 
organize their educational systems as they 
deem most appropriate. In most states 
there is a State Department of Education 
or equivalent, which has supervision over 
the secondary and elementary schools 
and _ specifies certain requirements for 
graduation from the secondary school. 
However, within each state there may be 
considerable variation :from county to 
county and from urban‘ to rural areas on 
the qualifications for teachers and even 
the requirements for graduation from sec 
ondary school. 

With one or two exceptions (the State 
of New York is one) there is no general 


Presented at The Pan-American Con- 
gress on Engineering Education, 
UPADI, Buenos Aires, September, 
1960. 


President 
of Great Falls, 


for Development 


control over institutions of higher learn- 
ing even though most states have one or 
more tax-supported institutions of higher 
learning. There is usually no central con 
trol over the academic requirements even 
within the state. The state usually dele- 
gates this authority to an operating 
agency, which is variously designated as 
a Board of Control, Board of Trustees, 
or Board of Regents. 

In addition to the state tax-supported 
institutions of higher learning, there are 
other publicly supported institutions re- 
ceiving their funds from governmental 
units such as towns, cities and, in one 
case, the Federal Government in the Dis- 
trict of Columbia. 

Parallel to the tax-supported institu- 
tions of higher learning there is a system 
of education in the United States consist- 
ing of private institutions, which are sup- 
ported by non-government funds. Many 
of these institutions received their orig- 
inal impetus and support from various 
religious organizations. The religious or- 
ganization’s funds are in most cases sup- 
plemented by gifts and grants from other 
Not all of the privately sup- 
ported institutions, however, have reli- 
gious support. The privately supported 
institutions depend for their existence, in 
addition to tuition of the students, on 
gifts and grants from individuals, founda- 
tions, and corporations. 


sources. 


In general, each institution of higher 
learning, whether tax-supported or non 
tax-supported, sets its own admission re- 
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wirements, curriculum and graduation a. permitting students to enter institu- 
equirem it Since there is no national tions of higher learning to study engl- 
la 1 credit ng agency or even state accredit neering with insufficient background in 
ww agency, certain voluntary regional mathematics, and 
groups har assumed the accreditation b. allowing entrance with a weakness 
function. In addition, the various pro- 1 the communication skills of reading 
fessional societies have established cri writing, and speaking of the English lan- 
teria for accreditation of those institu Tage 
tions of higher learning which mect the 
standards of a particular profession. rhe impact of this report, the follow-up 
the engineering profession, the accredit eport on the engineering sciences and 
ing program has been delegated by th the study on the humanistic-social stem 
various protessi nal societies to the Eng will be discussed s parate ly before this 
neers. Council for Professional Develop Congr 
ment. Che raising of the requirements for ad- 
This paper deals onlv with the admis mission to the engineering colleges pro- 
sion requirements to the institutions of ceeded rapidly after 1955 and the change 
higher learning having engineering ap was accelerated after October 4, 1957, 
eam- proved by the Engineers’ Council for Pro when the U.S.S.R. successfully launched 
ne oF fessional Development. The various cu ts first earth satellite, Sputnik No. 1. In 
tale ricula and graduation requirements as fact, the change in admission require- 
con vell as other items will be discussed by ments was verified this year by a ques- 
pa: thers at this Congress. However, it is tionnaire to each of the ECPD-accredited 
dele- obvious that the admission requirements engineering institutions. There are 154 
ating must bear some relation to the curricula, institutions which have one or more of 
A a since those institutions which admit their engineering curric ula accredited by 
hone. poorly prepared students could not com ECPD. There are 77 other institutions 
pete curriculum-wise with those institu of higher learning in the United States 
ted tions which hold higher admission stand which offer degrees in engineering. How- 
a ards. The American Society for Eng ever, in 1958-59, 889% of the engineer- 
; : neering Education is the member society ing first degrees were conferred by the 
a ff the Engineers’ Council for Professional ECPD accredited institutions and 84% 
aa Development which has direct respon of the total registration of students study- 
Dis. sibility for engineering education In ing engineering were enrolled at ECPD 
1951 all of the engineering societies accredited institutions, according to fig- 
which are members of the ECPD re ures compiled by the United States Office 
_— quested the American Society for Eng of Education.2 The data in this paper 
stem neering Education to make a study of were confined to the 152 ECPD-ac- 
nsist- Tl ea ele Ml ke credited institutions which admit student 
sup- me engin gray curricula 1) ! l rea 1 institution uch aami 1dents 
ome pose of est iblishing crite! la tor accredita to first vear programs of study It is thus 
orig- _ —— : Phe \SEE Committee on believed that with these data and the 
rious Evaluation — of Engi 1eering | lucation nnfirmation from. the inswers to the 
iS OF- worked on this RaCORS. 5m three years, juestionnaire, the information given be 
sup- 1952-55, and published its final report v is currently reliable. 
ther n 1955 his study had an immediate In order that there will be no confu- 
sup- mpact on the admission requirements i sion on definitions and words, the same 
aS various institutions of higher learning nomenclature will be used throughout 
rted both tax- and non-tax supported. It be this paper as that which was adopted by 
e. in came obvious from this report that th 
on two major weaknesses in the admission F. C. Lindvall’s “The Engineering Cur- 
nda- requirements wer lum.” 

Wayne E. Tolliver and Henry H 
| ‘Report of the Committe n Evaluat Armsby, “Engineering Enrollments and De- 
igher f Engineering Education, June 15, 1955 rees in ECPD Accredited Institutions, 

non published by American Society for I ce} 159,” JouRNAL OF ENGINEERING EpucaTION 
n re- i Education, Urbana, Illinois 1. 50 (1960), page 450 
> 
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ENGINEERING EDUCATION N 
PABLe | 
PROGRAM OF StuDY REQUIRED OR RECOMMENDED By 
ENGINEERING IN THE UNITED STATI 


ECPD AcCREDITED INSTITUTIONS OF 


Number of OX +7 3 
Institution 
( 
English } ) , or 
less 
Mathematics } 4 3 o1 
less 
Program . 
B . science 2 2 N. S.* 
of Study 
History l I N.S 
Language ) ) N.S 


other than 


English 
* A unit represents the study of a subject a full 
week or the equivalent for periods from 45 to 60 m 
each recitation period 
me N.S No speciiic requirements or recommen 
the EUSEC Conference held in Paris, 
France, September 16-20, 1957." 


As noted above the specific admission 
requirements for each college of engineer- 
ing is the function of that institution. 
However, essentially there are two majoi 
requirements generally observed. 


1. The student must graduate from an 
accredited secondary school with grades 
and subject matter satisfactory to the col- 
lege, although in special cases exceptions 
are made. Many believe that the posi 
tion of the student in his high school class 
is one of the better indications of ability 
to do well in institutions of higher learn- 
ing. 

2. Most institutions require some addi 
tional test scores such as the College En 
trance Examination Board (CEEB) ! 
tests devised by the individual institu 
tions. 

3. Many non-tax supported _ institu- 
tions, also, require a personal interview 


Ol 


Third I USEC Con 
Published by th« 
Engineers’ Council for Professional Develop 
ment, U. S. A., 29 West 39th Street, New 
York 18, N. Y. 

5 College Entrance Examination Board, 
175 Riverside Drive, New York oi, N, : & 


‘ Proceedings of the 
ference, September, 1957. 





NS 
N.S 
Do not admit Di 
f 
a N.S lirst ea lt Potal fae 
stu ‘ S ‘ ; i Sil i , 
N.S 
N.S 
school year with recitations four or five times a 
h, and requiring outside preparation for 


Il. Common Admissions Requirements 


The questionnaires mentioned previ- 
ously were sent to 154 ECPD accredited 
engineering institutions of higher learn- 
ing. Usable data were obtained from 
150 institutions, two did not return re- 
ports concerning their programs and tw 
others did not admit students to first-year 
study. 150. institu- 
tions expressed made 
that imposed on the 
preparation 
were 


Answers from these 
requirements 01 
recommendations 
student 
course areas that to all 
lable I, columns (a) and (b) indicate 
that except for the amount of English 
145 out of the 150 institutions 
admit students with a common subject 


entering in basic 


common 


required, 


matter preparation in mathematics, sci- 
The five in- 
and (d) of 


ence, history and language. 
stitutions in columns (c¢ 
Table I were the exceptions. The results 
of this study reveal a marked increase in 
subject-matter that 
practiced in the “pre-Sputnik” era on the 
basis of data revealed in the EUSEC re- 


port previously referred to in this paper 


requirements ovet 


The secondary school mathematics pro- 
ot 


algebra, one vear of plane geometry, one- 


gram usually consists two vears of 
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half vear of trigonometry, and one-half 
vear of solid geometry. Many secondary 
schools are in the process of presenting 
a unified program of mathematics as sug 
gested by the Commission on the Study 
1 Mathematics in its 1959 report rather 
than the present segmented approach. 
[The laboratory 


normally 


science programs Ol 
one Veal ot 
Some 


institutions will accept one year of biol 


study consist ot 


chemistry and one year of physics 
wy instead of either chemistry or phys 
ics These amounts of English science 


and 


imum 


mathematics are considered min 


Many 
students to 


institutions en 
take additional 
uurses in both science and mathematics 
Che student IS 
tired to take an examination 


amounts 
courage 
entering usually re 
prior to 
he ing given consideration for admission 
Most privately supported institutions re 
quire the results of the Scholastic Apti 
tude Test of the College Ex 


amination Board, which is a corporation 


Entrance 


chartered under the Universitv of th 
State of New York, Education Depart 
ment, for the purpose of serving educ 
tional organizations. It serves in connec 


the transition of students 
1] 


schools to colleges and 


tion with 

trom seco! dary 
other institutions of higher learning and 
b in the 
schools and higher educational activities 
relating to the identification and evalua 
tion of student capacities, (c) the 

sion of students and (d) their educational 
Che CEEB provide s and ad 


coordination of secondary 


idmis 


guidance 
a series of standardized exami 
the 


institutions of 


ministers 
results of which are widel\ 
higher 


aptitude and achievement 


nations 
used by learning 


to determine 


n various subject matter areas as a part 
the admissions process. Most com 
monly used tests of the CEEB are the 
Scholastic Aptitude Test (SAT thi 


the Advanced 
The SAT is a 


Achic 


»} : 
Placement Examinations 


vement Tests, and 


three-hour examination that evaluates th 
extent of development in mathematical 
ind verbal abilities About one-half of 
the colleges require, in iddition to the 
SAT, three Achievement Tests Some 


lleges specily which tests the applicant 
must take although most allow the st 
Achievement in I ng 


, 
ish composition Is t sted by almost every 


lent some ch Ice 


1 


( ollege requiring 
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achievement examina- 
tions and about one-half of those require 
the results in mathematics and either 
physics or chemistry. At present there 
ire thirteen one-half hour long Achieve- 
ment Tests in the subject matter areas of: 
English composition mathematics, social 
French, German, Spanish, Italian, 
Greek, biology, and 

The Achievement Tests meas- 
ure not only the student’s understanding 
of the subject matter, but, also, his abil- 
ity to reason and solve problems within 
the 
range ot top S 


area tested 


studies 
Latin, 


phy S1cS 


chemistry 


Each test covers a broad 
within the subject matter 
The Achievement 


area tested 


Tests are 


riven four times a vear (in December 
March, Mav, and August) in the after- 
noon of days when the SAT is adminis- 
tered. In addition, provisions are made 
for the SAT to be given each January, 
February and March The examinations 
are given in almost every geographic loca- 
tion in the United States and in most 
countries of the world Argentina, Bo 


livia, Brazil, Canada, Chile, Columbia 


lj 
Cuba Dominican Republic Ecuador 
Guatemala and Peru have established 
testing centers 


Ill. Variation in Admissions 


Requirements 
A number of engineering colleges op 
erating as part of a tax supported univer- 


sity 


do admit students directly into 


not 
the engineering divisions These univer- 
sities divide the study 


1 
the 


program into (a 
general college and (b) the various 


prote \ grade level com- 
better work 


ses undertaken in the general 


ssional colleges 
mensurate with average o1 
nN the coul 
coll ge over a pt riod 
lered as 
ability 
Sixty institutions make provision to ac- 


defi- 


remedial work is 


of one year or more 


is consi adequate evidence of 


cademic 


cept students with subject matte 
every Caseé 
[ sually the 


tend the period of time required to com 


CleTICLeS lr 


required. student must ex- 
plete his engineering studies in order to 
the 
may eithe 
student did not take 
school or to failure in 
institution of 


de ficiency Deficiencies 
to the fact that the 
the subject matter 


wvwercome 


he duc 


n the secondary 


tests given at the higher 
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SURVEY OF ADMISSIONS CRITERIA FOR FIR 
PERM STUDENTS IN ENGINEERING CURRICULA 
OF THE COLLEGES IN THE [| 

APPROVED BY THE ENGINEERS’ COUNCIL 
FOR PROFESSIONAL DEVELOPMENT 





Yes N 
1. High school graduation is required 136* 14 
2. Favorable recommendation fron 
the high school is required 116 9634 
3. Fifteen or more units of credit are 
required 138 12 
4. Credit is allowed for vocationa 
subjects 93 357 
5. An entrance examination is re 
quired i23 27 
a. C.E.E.B.—Scholastic Ap ‘ 
Test is required 96 
b C.E.E.B Achievement Test 
is required 78 
6. First-year students are admitted 
to college-level courses with ad 
vanced standing 120 30 
7. Students are admitted with 
ject matter deficiencies 60 90 
a. If admitted, are they require 
to pursue a remedial course 60 


* In addition, position in the high school class 


is weighed 


Practice work or the study of voca- 


tional subjects is not a requirement for 
admission to ee anc study lable 
II, item (4) indicates that almost two 
thirds of the 
credit for vocational subject matter study 
in the high school. Only sixteen of the 
institutions make anv reference to voca 


institutions allow some 


tional subject work such as mechanical 
drawing or shop. 

Every institution tests its students as 
part of the admissions or matriculative 
If aptitude or achievement tests 
are not required as part of the admissions 
process, the usual pattern is to subject 
the new student to testing for placement 
and/or counseling purposes 


process. 


Diagnostic 
and prognostic testing and sometimes 
psychological testing of the newly matric 
ulated student take place during his first 
week or two on the campus 
Advanced placement programs exist 

80% of the ECPD accredited institu- 
item 6). These pro- 


tions (see Table I] 
grams permit the able and ambitious stu- 
dents, while still in the secondary 


school, 
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to undertake work on the college level 
commensurate with their abilities. 

[wo forms of the program are extant 
One is administered by the institution jt 
self with the testing and evaluation of 
the student for advanced pl wement be. 
ing accomplished in its entirety by th 
institutions concerned 

A second form of the advanced place. 
ment progr im is accomplished by the 
CEEB Educational Testing Service in Co. 
operation with the secondary schools 
the institutions of higher learning. The 
CEEB provides a syllabus and tests jy 
thirteen subject matter courses including 
literature and English composition, Amer- 
ican history, European history, 
German, Latin, mathematics, 
chemistry, and physics. E 
are prepared 


French 
biology 
xaminations 
each course by commit- 
tees of five teachers, three from institu. 
tions of higher learning and two from 
secondary schools. The ey umimations are 
based on college-level courses, Othe 
committees consisting of readers qualified 
in the course evaluate the examinations 
rhe materials supporting a student's re 
quest for advanced placement are sent 
to the institution of his choice by the 
CEEB. These materials 
ondary school report, which gives a de 


nie lude a Sec- 


scription of the course taken, course 
grades, and the school recommendation 
Che institution of higher learning, also, 
receives the Advanced Placement Exam- 
ination report from CEEB, which. in- 
cludes a copy of the examination ques 
tions, the student’s paper and the grade 
assigned by the reader. The institution 
concerned makes its own decision re- 
garding advanced aoe 

idents seldom take 
college-level courses in more than on 
1. Very few 


Secondary school : 


or two ot the subiects oftere 
therefore, 


neering study programs any 


can hope to finish their engi- 
earlier than 
usual. They enrich rather than acceler 
ate their studies 

The program is expanding.® Its growt 
is the result of studies in the early 1950's 
supported financially by the F sand | for the 
Advancement of Education Students 


6 Colle: Entrance Fxa ination Board 
A Guide to th Ady ed Placement Pro 
gram of 1959 ‘ia 











5e level 


extant 
ition jt 
tion of 
ent be. 
by the 


place 
by the 


C In Co- 


iolog 
nations 
ommit- 
institu- 
) fron 
Onis are 
Othe 

ralific 

ations 
it’s re 


COUTSE 

1 

lation 
also, 


n take 
n one 
v few 

eng 


r thar 





ADMISSION REQUIREMENTS 
taking the examinations have increased 
n number from 532 in 1953-54 to 5.862 

1958-59. 


lV. Evolving Pattern of Pre- 
Engineering Study 


There are several comments that 


1 
should be made concerning the evolvii 


pattern in admissions qualifications. 


1. Students are presenting for admis 
sion more mathematics, English and s¢ 
ence than most institutions require. Con 
sequently, students who barely meet 
subject matter entrance requirements find 


the competition from better prepare 
students 


themselves in serious difficulty because of 
: 


2. The quality of instruction in science 
and mathematics in the secondary 
Students are able to stud 


and science at a more ad 


school 
is improving 
mathematic 
level in the beginning vear, thus 
lowing for the earlier introduction of 
enrichment 
Various programs sponsored by the Na 
tional Science Foundation NSF 
ind pe ndent agency of the United States 
Government with the 
ve the quality of scientific 


professional and courses 


primary function 


1) to impr 


education; (2) to enable promising vouths 


to prepare for careers in science; (3) to 


t 
provide financial support for basic ré 


search; and t) to toster more wick 
spread understanding of science and 
mgenial environment for creative 


itific scholars; have Bena es a t 


S¢ 
] 
improvement ot science instruction b\ 
mak ng it Poss ible tor teac sige In secon 
sch ols and colleg { 

} 

tional knowledge of eee matter and 


better acquainted with new 


» obtain aaa 


to becom¢ 
levelopments in science and mathema 


s. Four types of major institute pre 


grams are supported by the Foundation 
1) summer institutes for high scho 
teachers of science and mathematics 
mmer conferences for college teach 
3) academic vear institutes { hig] 
school and college arg and : in 
ervice institutes for |} h school tea ers 
Nat 1S e | lat th A ] 
Report 1959, Super t ent of D nent 
S. Gov t Print Office. Washi 
> <3 


TO ENGINEERING CURRICULA ) 


ee 


lhe Summer Institutes program started 
in 1953 with 100 participants. In 1959 
more than 21,000 teachers participated, 
20,000 of whom received NSF stipends. 

[he Summer Conferences for college 
teachers are of four weeks’ duration and 
provide facilities for an exchange of ideas 
imong the participants and an opportu- 
nity to learn of recent subject material 


advances A series of 20 conferences 


) ] - 
is held during the summer of 1959 for 
346 college teachers 


Academic Year Institutes are full-time. 
vear-iong programs of study in science 
1d mathematics designed especi illy ror 


] , 
secondary school teachers i : hie se fields 
| incial support for the Fee ind for 


the h St institutions provided by grant 
he Foun lation The courses ot 
planned by the sponsoring col 
leges and universities: each institutioy 
supplies the facilities and administers its 
1959-60 aca- 
two colle ges and uni- 


wn program. For the 
demic year, thirty 
versities were the recipients of awards to 
continue the programs. The Foundation 
frants are made to sponsoring institu- 
t They provide to the teacher un- 
iergoing instruction a maximum stipend 
f $3,000 per academic ve plus addi- 
tional allowances for dependents, travel, 
id books rhe institutions receive di- 
ipport for the operational cost so 
the teachers do not have to pay the usual 
tuition or fees 

Che In Service Institi te 
pportunities to teachers from secondary 
chools for further studv in the subject 


Program ofters 


matter of sciences and mathematics dur- 
ut-of-school hours in the academic 

il Part pating te ichers receive no 
tipen ls, but are given a travel allow 


t a maximum rate of 7¢ per mile 
for each trip from home to the Institute 

id return Che sponsoring institutions 
eceive support for direct costs of opera 
t In 1959, 182 grants for in-service 
stitutes were made to 162 different in- 
titutions in 40 states, the District of 
to Rico. 


Special proiects in science education 
1 by the N ifior il science Fr oun- 

t ) are, also, assisting in the develop- 
t of a more adequate program of sci- 


nd mathematics education. These 
jects are planned in cooperation with 
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universities, colleges, scientific societies. 
research organizations, and other groups 
to enlist interest in and to promote the 
understanding of science, mathematics, 
and engineering by students in the sec- 
ondary schools. There are seven aspects 


to this program: 


(1) Visiting scientists to secondary 
schools. Under this project, grants are 
made to professional societies for the ad- 
ministration of programs of visiting sci- 
entists to secondary schools to acquaint 
students and faculties with sciences as 
vital activities and to provide counsel 


The 


participating scientists receive travel ex 


concerning careers in education 
penses and may receive a modest honor 
arium not exceeding $50 per day of 
school visitation. 

(2) Traveling high school science 
library program. This program makes 
available on a loan basis a carefully se- 
lected library of general interest) books 
covering the broad spectrum of science 
fields. 

(3) Traveling science demonstration 
lecture program. Selected 
trained in demonstrating scientific prin 
ciples in the classroom, travel over desig 
nated areas of the country, visiting sec 
Participat 
ing teachers receive salaries equal to their 
normal monthly salary for a 12-month 
period. In addition, all travel expenses 
are paid. 

(4) Science clubs and student proj- 
ects. This program is aimed particu- 
larly at pre-college age students provid- 
ing support 
projects under the guidance of national 


teachers, 


ondary schools upon request. 


for extra-curricular science 


vouth organizations. 

(5) Summer training for secondary 
school students. This series of projects 
provides grants to colleges, universities, 
and other non-profit research institutions 
to enable them to offer opportunities to 
unusually able secondary school students 
to study and work during the summer 
with experienced scientists and mathe- 
maticians at the sponsoring institutions. 
About 6,000 students participated in this 
program during the summer of 1959. 

(6) State Academies of Science. 


State Academies of Science and similar or- 
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ganizations receive support to strengthen 
interest in science among young people 

(7) Science career information. (Ca. 
reer guidance materials prepared by sci- 
entific organizations to give authoritative 
information to students considering pro- 
fessional careers in various fields of sci. 
ence are supported. 


As a result, the quality of teaching js 
improving and we can expect a con- 
tinual up-grading of entrance require. 


ments. 


V. Summary 


Admissions programs of the engineer- 
ing colleges of the United States are of 
two types: tax-supported institutions that 
must provide for the graduates of their 
constituency and, consequently, admit 
students with minimal requirements and 
then screen them through various devices 
prior to admission into the professional 
schools including engineering; and priv- 
ate institutions, which have more rigorous 
admission requirements and provide for 
the admission of those who give evidence 
of ability to undertake professional engi- 
neering study. 

Each institution is responsible for es 
tablishing and enforcing its self-imposed 
standards. No governmental agency ex- 
ists to enforce standards or prescribe pro- 
grams of study In order to produc 
graduates with a level of proficiency in 
keeping with that of other engineering 
institutions, each must so modify its pro- 
that its students are ad- 
academic level on en- 


gram of study 
vanced from their 
trance to the full professional stature of 
an engineer upon graduation. All of the 
efforts of the institutions to insure a com- 
mon level of professional development 
among the graduates is a voluntary one. 
Various professional organizations such 
as the Engineers’ Council for Professional 
Development and the American Society 
for Engineering Education assist in the 
coordination of efforts to insure the qual- 
itv of graduates 

Through standards set by the Engi- 
neers’ Council for Professional Develop- 
ment, the accredited institutions graduate 
at the bachelor’s level neophyte engi- 
neers, Who have reached a minimum pro- 
Obviously the f 


ficiency. graduates ol 
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The Engineering Curriculum 


FREDERICK C. LINDVALL 


rhe obi ctives of an engineering sch 0] 


establish the nature of a curriculum; the 


faculty determines its quality; the stu- 
dents demonstrate its effectiveness Chus 
there is an analogy to a work of engi 
neering: an objective is to be achieved 
in the design; the materials and the skill 
of the designer establish the qual tv; the 
effectiveness and utility is demonstrated 
by those who use the resulting engineer 
ing device or system 

It is appropriate, then, to approach th 
study of an engineering curriculum in 
the way we 
problem. 


approach in engimecring 
Che principal steps are 


1. state the problem or the objective 


2. state the boundary conditions 
a design the solution 
1. test the solution against the ob 


jectives stated in the pl Iblem and 
estimate the significance of the as- 
sumptions, and 


5. evaluate the over-all results 


Che objectives of an 
iculum must first be identified with the 
part of the entire spectrum of enginee! 


ngmeecring cul 


ing activity for which the education is ir 
tended. 


Engineering and engineers may 
be conce»ncs 


with some aspects of basic 


or fundamental scientific research which 


“an 
ishment of new 


has as its object the estab 
fundamental laws and principles and the 
about 


concerned 


determination of new knowledge 
nature. 
with the other extreme of this technical 
spectrum where the interest lies in prac- 
tical application, use and maintenance of 
Between these ex- 


Engineers may be 


} ] é 
devices and svstems 


tremes lie the functions of devel 


production engineering 


~t 


With all 
vitally 


pyre nt, 

fest evaluation I 
7 

and marketing 


manufacturimag, 


of these activities engineers are 


( ] ‘on- 
. n Eng ring Education, UP 
(DI, Buenos Aires, September, 1960. 


concerned to a greater or lesser degree 
Yet it is clear that an education which 
ivity 1s not ne 
Marketing and 
application engineering will call for skills 
and knowledge quite different from thos 


needed In rese irch il 


is best for one typ of ac 


essarily best for another. 


1 de velopmet t 


Some engineering is what is called Stat 
of the art engineering” in which wel 
materials and practice 


applications. N 


known principles 
are adapted to new 
new discovery or invention is needed b 
skillful design and utility and economy 
are required. For such work an educa- 
tion which emphasized design, applica- 
tion and current practice would be useful 
whereas this tvpe of information § and 
knowledge would | # much less valu 
to an engineer concerned with advanced 
1 design at the frontiers 
of technical progress 

Another important feature in t 


tice of engineering is the 


deve lopment al 


he pra 
imount and 
quality of supporting p¢ rsonnel available 
to assist the engineer Such p rsonne] 
are in large measure the products of the 

country and the 
practising engineer will be able to work 
at a level determined by the knowledge 
and skills of his assistant In the United 


1 


States the general education has in the 


educational system of a 


past produced too few technicians or en 
ith the result that many 


engmeers have been engaged in work 


gineering aide Ss. Mv 


which did not require all of their profes- 
sional educ ation. Chi se ecnagmeers, with 
suitable technician help, could — have 
worked at a higher professional level 
Alternatively, | 
ates would have 


fewer engineering gradu- 
been needed if the 
ould have been adequately supported 
Thus comparis ms of | S ind But pe al 

r ed d note th 


eer education hou 


Third EUSEC Conference on Engine 

Kd t Paris, 1957. Published by 

I titution of Me han il Engine 
Lor ! S Iso U. S. A. Contribution t 


Publish 
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be that in an educational system which 
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be required to crowd these subjects into 
his engineering curriculum, or to do the 
work in a summer session This typical 
student will be about 18 vears of age, o1 
20 to 21 if he has done military service 
before beginning college. He will have 
had at least 12 years of elementary and 
secondary school education. He will 
have had no engineering experience, ex- 
cept under unusual circumstances or 
possibly in a minor way through hobbies 
or a high school science project. 

With such preparation a student is 
able to begin analytic geometry and cal 


culus and chemistry in his first vear of 


CURRICULUM A 


CuRRICULUM IN ELECTRICAL ENGINEERING 


First } 
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Physical Education 
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the engineering curriculum. He may also 
begin physics in this first year. Sample 
curricula are reproduced here to show 
three types ot programs In one spe ialty 
Electrical Engineering is chosen as an 


Other curricula, such as Me. 


\eronautica] 


example. 
chanical, Civil, Chemical, 
Engineering and SO On, have similar pat- 
terms One 
U.S. engineering education is curriculum 
\. At least three fourths of U. S. engi- 


neering students follow such a sequence 


which is quite typical of 


differing in detail in specific courses ap- 


plying to the particulai specialty. 


hd i 

» ti 
File & Magnetic I 
| xduction to ¢ t Ana } 
C ir La i 
Phe vnamics 3 
Electron Prope S 
Technical El es 5 Sc 

Huma ties | ( 3 
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Circuit La 1 
Mag Cir lrans 3 
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S S H 3 
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Electives may be chosen widely from 
science and engineering courses in con 
sultation with a faculty advisor to de- 
velop a basic engineering curriculum 
leading toward graduate work in a spe- 
cialty which the student chooses. Among 
the electives must be a basic course in 
economics. This type of curriculum can 
be good education if all of the electives 
are substantial courses which are well in- 
tegrated with each other and if a system 
of faculty advising and counseling is good 
enough to assure adequate breadth and 
at the same time sufficient concentration 
in one specialized area. Curriculum A 
supposes typical U. S. high school prep- 
aration. Curricula B and C assume more 
thorough preparation in mathematics so 
that the level of beginning college work 
is somewhat more advanced. B and C 
also assume a more thorough initial selec- 
tion of able students. Curriculum A de- 
pends upon first year college courses to 
separate the “men from the boys” or to 
accomplish the selection of those students 
who have the aptitude and ambition to 
go on in the engineering curriculum. 

These three curricula may have some- 
what different objectives but all are based 
on certain fundamental criteria. The En- 
gineers Council for Professional Develop- 
ment has adopted certain criteria based 
on studies by the American Society for 
Engineering Education. Reference should 
be made to “Evaluation of Engineering 
Education” an ASEE report of June 1955. 
The following criteria of ECPD are 
quoted from the 1959 Annual Report of 
ECPD. 

“To assist in the identification and rec- 
ognition for accreditation purposes of 
those curricula mentioned above, Coun- 
cil adopted Additional Criteria on Octo- 
ber 14, 1955. These have proved help- 
ful both to ECPD and to the engineering 
schools. However, experience has shown 
a tendency toward a rigidity of interpre- 
tation by schools much beyond that in- 
tended by ECPD. This revision aims to 
convey the intended meaning more ac- 
curately, especially concerning the engi- 


neering sciences. It is to be emphasized 


that ECPD desires to encourage new de- 
velopments and experimentation, as well 
as to assist those desiring guidance in 
achieving good and acceptable standards. 
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The criteria below include statements 
concerning basic and engineering sei- 
ences. Basie sciences include mathemat- 
ics, physics, and chemistry as well as 
such fields as geology and biology. In 
basic sciences the objective is the estab- 
lishment of fundamental knowledge about 
nature and its phenomena, preferably in- 
cluding quantitative expression. 

Engineering sciences have their roots 
in basic sciences, but carry knowledge 
further toward applicability. When a 
basic science proves pertinent to an en- 
gineering application, there develops a 
corresponding engineering science to 
bridge between the basic science and en- 
gineering. Engineering sciences delve 
into the more practical or engineering- 
type situations, illuminate these with 
logical reasoning based upon the funda- 
mental laws and generic principles of 
basic sciences, and lead into the state- 
ment of and methods of solution for prob- 
lems fundamental in engineering analy- 
sis, design and synthesis. Fuller discus- 
sion of basic and engineering sciences 
and their role in undergraduate engineer- 
ing education will be found in reports of 
the American Society for Engineering 
Education. 


1. An engineering curriculum accept- 
able to ECPD will normally be character- 
ized by: 


a. At least the equivalent of one aca- 
demic year of basic sciences, about half 
of which is mathematics bevond_ trig- 
onometry. 

b. At least the equivalent of approx- 
imately one vear of engineering sciences. 
These should provide breadth of cover- 
age and should not be limited to those 
having apparent specific relevance to the 
major field. Also recognition should be 
given to the emergence of new engineer- 
ing sciences. Because of the merging of 
boundaries between the basic and engi- 
neering sciences, greater significance is 
attached to the depth and breadth of 
coverage in, and to the total curricula 
attention to, both of these areas than to 
the precise division between them. 

c. At least the equivalent of approx- 
imately one half of an academic year 
devoted to engineering analvsis, design 
and engineering systems. 
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curricula. At the other extreme, 13 or 
nearly half of the separately named cur- 
ricula account for only 4° of all of the 
accredited curricula. There is a real 
question about the specialized nature of 
these particular engineering curricula, 
which are offered by so tew schools. 
With no substantial professional engi- 
neering group which they represent. to 
aid in setting standards, the criteria for 
accreditation must be on the engineering 
content, science, mathematics, and hu- 
manities and not on the specialty. The 
specialty can only represent sound ap 
plication of engineering fundamentals. 

The most important feature of a good 
curriculum is that which “will prepare a 
student to take advantage of as many 
different opportunities as possible.” This 
is in sharp contrast to highly specialized 
programs for training of “specialists” as 
is the pattern in the U.S.S.R. The U.S 
engineering education is based on the 
philosophy expressed by Alfred North 
Whitehead, who stated that it is the busi- 
ness of the colleges to teach principles, 
not detailed applications. The princi- 
ples are the sound basis upon which a 
student can build and develop future ap- 
plications. ‘Those details and those ap 
plications which are discussed in the col- 
lege work should be only for the purpose 
of illustrating the principles involved, 
not for the applications and the details 
themselves which will soon become obso 
lete as technology advances. 

The illustration of principles or the 
illumination of the basic and engineering 
sciences is best accomplished by student 
experience in solving of appropriate prob- 
lems. Some lecture illustration is valu- 
able but the real learning comes when the 
student is required to apply these prin- 
ciples to new situations which he has not 
seen before in his text book or in lectures. 
Furthermore, the examples or problems 
should aid in developing a numerical 
sense, a feeling for physical size, tor or- 
der-of-magnitude judgments. 
von Karman in discussing the general 
problems of transportation at various 
speeds asks the basic question—what is 
the limit to the speed of a wheeled 
vehicle? This turns out to be a problem 
in strength of materials, the bursting 
strength of a wheel under centrifugal 


Protessor 
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force. \ value of assumed _ ultimate 
strength of the wheel tread material wil] 
quickly illustrate the principles involved 
and give a feeling for the upper physical 
limit of speed. This type of problem 
with numerical values, begins to teach 
something of engineering judgment. 

Another example might be taken from 
jet propulsion. The mechanics of a solid 
propellant rocket are well understood 
principles and may be expressed in a fey 
simple relationships among the weights 
of motor, pay-load and fuel, and of fuel 
properties. But until numerical values 
are used in definite examples an engineer 
lacks feeling for the relative importance 
of the several parameters, specific im- 
pulse being one which is particular) 
significant. Also until some rough esti- 
mates are made of combustion chamber 
pressure, wall thickness and weight, the 
rocket will lack engineering significance 
and be only an interesting mathematical 
Engineers must develop con 
fidence and judgment through a feeling 
for size, weight and physical properties. 
These can come through the examples 
which are used to illustrate the underly- 
ing physical principles 

Such examples, well chosen, can pre- 
sent the problem “inside out” and “back- 
wards” in its approach as well as in a 
straightforward manner. The examples 
also should force students to assume 


exercise. 


values for missing data and to choose 
among conflicting bits of given informa- 
tion. This also aids in forming judgment 
in that the solution to the problem can 
be given between limits, “bracketed” so 
to speak, in the sense that the result must 
be less than some value and not greater 
than some other value. In addition the 
student can test his solution for its range 
of validity based on the uncertainties rep- 
resented by his assumed values of input 
Then as a final remark on the merit of 
such problems it should be noted that 
some students can readily grasp a_ basic 
principle or generalization but need the 
sense of reality of specific numerical ap 
plications, while other students need to 
follow through a series of specific exam- 
ples in order to develop a feeling for the 
power or generality of the basic princi- 
ples. Good problems aid both types of 
students. 
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An additional comment should be mad 
m an important characteristic of a good 
curriculum. The student should experi- 
ence a feeling of development or growth 
through the successive years of his educa 
The several 
should be well organized and integrated 
so that work in electricit 
ind analysis builds on the foundations 
laid in the basic sciences rhe probli mis 
and examples advance the student in his 
development and at the same time de 


subjects he studies 


tion. 


mechanics, 


velop a feeling of unity or common basis 
for the engineering sciences and the en 
gineering approach to problems. 

The curriculum has been compared in 
this papel with an engineering work | 


mav also draw on another engineering 


analogy. Characteristics of a good de- 
simplicity, and con 
| have stressed the importancé 


f balance o1 


sign are; symmetry, 
tinuity. 
“symmetry” in the curri: 
ium as among the sciences, the engi 
neering ‘sciences and the humanities. | 
have emphasized the importance of fun 
damentals, o1 pring iples on which sound 
This is the element 
of “simplicity” at the expense of transient 
details of current practice. And in this 
ast paragraph I have pointed to the 
alue of continuous development, growth 


engineering 1S based. 


ind a feeling of achievement This is 
the element of “continuity.” 
This leads to a 


lemic engineering 


culmination of aca 
study. \ 
should have the experience of a compre 
iensive probl m. 
illed a diploma project or senior prob 


student 
In some countries this is 
m and is given much prominence and 
ttent‘on, although in the U. S. A. th 
generui practice is to defer this work to 
dustrial experience. Its 
ring together material 


elds of 


purpose 1s to 
from a variety ol 


science and engineering to pro 
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engineering education places its 


element of creativity or synthesis 
otten 
emphasis on analysis and fact, while en 
gineering practice demands creation, in- 
vention and synthesis expressed through 
design lime in an engineering school 

1 amount of effort 
Yet design is the 


listinguishing characteristic of 


permits only a limited 


m a design project 
enginee! 
g and a student should be encouraged 
in its expression. Of course, in a diploma 
student pet 
tormance can be « xpecte d, not the larger 
detailed and creative effort of a mature 
engineer Nonetheless, the student 
tends himself, his accomplishment is for 
him a effort His design or crea 
to him, if 
world of 


represents a rewarding experience 


project only a reasonable 


ex- 


Major 


tion is new not in the more 
technology, and 
He 
gains even more if the faculty and profes 
together 

Chis problem could 
then be the evaluation of 
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performance in 


sophisti ated 


sional engineers evaluate and 
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the merits of 
final test ot 


professional 


the curriculum befo 
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practice 
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size practice or concentrate 


vanced analysis and sci- 
i ork In resear¢ h 
Or the objective can 

further profes- 
sional education in postgraduate schools 
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ulty should match the objectives and the 


selection of the students 


ence needed fo pionee! 
and development 
be basic education for 


In any case, the qualifications of 


must be co 


stent with the nature of the curriculum 
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Graduate Programs and Research in Engineering 
Colleges in the United States of America 


BENJAMIN RICHARD TEARE, JR. 


Dean of the College of Engineering and Science, 


Institute of Technology, and 


Carnegie 


President, American Socicty for Engineering Education, 1959-1960 


It is a great honor to me to have been 
invited to participate in this Conference, 
and I welcome the opportunity to be here 
and to become better acquainted with 
my colleagues in other American coun- 
tries. I hope that this occasion will mark 
an increased exchange of ideas among 
the nations represented here and the 
closer cooperation of all of our engineer- 
ing colleges. 

Graduate education in engineering in 
the United States means post first-degree 
education. It is a program of study that 
is pursued in a university, a college, or 
institute of technology after graduation 
with a bachelor’s degree from an engi- 
neering curriculum of four or more aca- 
demic years, which is to be discussed at 
this meeting by Dr. Lindvall. Admission 
to a graduate program is usually granted 
only to students of superior ability whose 
previous academic records have placed 
them in the highest fraction of their class. 
The minimum duration of graduate pro 
grams if undertaken on a full-time basis 
is one year leading to a master’s degree, 
or three years leading to a doctorate 
Graduate programs are offered by some, 
but not all, of the same institutions that 
have undergraduate programs. Most of 
the graduate teaching is done by profes- 
sors who teach undergraduate courses, al- 
though the extent to which this is done 
varies from institution to institution. In 
general graduate education differs from 
undergraduate education in the level of 


A paper for presentation at the Union 
Panamericana de Asociaciones de In- 
genieros, Buenos Aires, September 
12-16, 1960. 


subject matter, in the degree of maturity 
of the students, and in the independence 
of thinking required of them. 

Graduate study and research are im- 
portant components of engineering edu- 
cation in the United States. Moreover 
they are growing at an increasing rate in 
extent and in significance. In my discus- 
sion here I plan to tell first why graduate 
study is important to our national tech- 
nology, to the individual who undertakes 
it, and to the engineering college which 
offers it; second, the patterns of graduate 
education that are evolving in my coun- 
try; and finally, something of the prob. 
lems that are arising. Research in our 
engineering colleges is so closely related 
to graduate study that it is natural to 
treat them together. 


Why Graduate Study is Undertaken 


The nature of engineering education 
in the United States, at both graduate 
and undergraduate levels, has been in- 
fluenced greatly by the requirements of 
industry and has undergone an evolution 
of its own as the needs of industry have 
changed. From about 1830 when Rens- 
selaer Polytechnic Institute, the first 
school of technology in America, began 
instruction, down to the turn of the cen- 
tury, the pace and character of engineer- 
ing education were set by the rapid ex- 
pansion of railroads, mining, steel, and 
later by the electrical industries. Engi- 
neering schools were established at the 
undergraduate level, and they multiplied 
rapidly. Their pressing purpose was to 
provide technical practitioners to carry 
the huge industrial enterprises forward. 
Their educational policy was naturally to 
teach such knowledge and technique as 
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seful as poss le. The engineering work 
n which they participate d, notwithstanc 
ing its great importance, was not as di 
rectly based upon science as it 1s t day 


t 
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nowledge ot practic trial-and-error 
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reated new opportunities I 


important inve ntions, 
igmeers that 

anh Wicreas 
1 tech 


g number of graduates. Thus 


logy develop and with it engineer 
| I} . } wolved wu 
education ihe pattern that evolved was 


1 


most entirely one of education at the 
mndergraduate level, where it still is fo 
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However, the requirements of a matur- 
ng technology 
ome to be more depet dent upon p 
ical science, and as phy Sl i] science tse 


forward \ 


: } 
T nHies 
princly 


} 
have changed as 1 nas 


has moved better under 


standing of th ot physics N 
chemistry, together with new discover 
in these fields, has led to ne 


} 
na new opp 


alt Vi 


possibiliti« S 
rtunities in engineering dé 
More al d more 
} led 


) 
, } 
neering advances demanded a aeeper un 


, 
t nave ¢ 


] 
veiopments 


lerstanding of scienc¢ ind ti esse! 
1 

and lesser extent has it hee p ssible 
} ] ] } | 

to produce new developments | sheet 

) , 

ievernes evervada\y experience 

modicum of scientific knowledg¢ \ 


ferent kind of engimeer was ne ded, o 


ho had more profound unde stan ng 
re extensive scientific knowledge, 

re highly cultivates ytical 
eative p ‘ 

The re gnition of this need | l 


part to the modifications of the under 
graduate curriculum that 
leew} in thi “COTAT 1 ec 
elsewhere in this program, and especial 
has it led to the growth of graduate ed 
ation \ four-vear undergraduate 
simply not adequate for t 

f the kind of education 
» matter 
} 


riculum 
highest levels 

that is required in engineering 
10w well it is conceived and implemente« 


it would suffice for the 


any more thal 


profess fs l Industry seeks 
1 1 
nen W have fh 1duate studv tor 
, ' ’ . , 
nosition ot cle p esearci aie 
' 1 
e1opme t 1 d desig esper ills for 
} ] } +} 
the newe!l iWdvancec reas ere the 
proble ms are growing progressive lv more 


. ; 
And universities seek them for 


faculty posts, as Dean Everitt points out 


— 


selves undertake 


aduate rder to obtain a suit- 


able educational preparation for such po- 
sitions; they ar ilso motivated by the 
challengs ot | ohe ! ils by ] ve of more 
learning, and by tl greater remunera- 
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For centuries the great universities of the 
vorld have held it to be their purpose to 
idvance knowledge by research as well 
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t rr who de tes his « to repetitive 
t h ris like t tagnate; il his teach- 

s to be fi 1 lively he must be 

tive himself. It has been said that? 

He wil lea my n e occu] ied in 
learning, drink running stream. He 


+] t h c ty } ike« +} C ¢ 
ntle of the stagnant pool There i 
better n | ep ¢ the mind ale: 
d fresh than bv the svstematic practice 
f original and critical thinking which is 
part of good M ra 
recip ] relat xists; teaching in 
turn « ributes to research. The the 
sis of Vv mat | for presentation to a 
class a earching questions from alert 
student t ] gaps | \sist- 
encies in knowledge and suggest new r 
searches to be lertaken 
Re ‘ ‘ ] t ] ted t 
p é f re listed at the 
- : 





356 JOURNAL OF 


graduate education, since an appreciable 
part of the graduate student’s program, 
at least a third if he is a doctoral can- 
didate, is devoted to research. Here 
there is the apprentice system in which 
the student develops his professional com- 
petence by performing educatioral tasks 
of increasing responsibility, at first under 
the close supervision of the professor. 
The student and professor constitute a 
partnership which accomplishes a_re- 
search task, and in doing it interact with 
each other in such a way that education 
takes place. 
characterized by such research activity 
also enhances undergraduate education; 
for when the undergraduate student 
learns new knowledge and principles that 
he sees being put to use around him, he 
too is stimulated to intellectual discovery 
and adventure. 


Moreover an environment 


Patterns of Graduate Study 
in the United States 


Graduate education in engineering has 
for its goals the cultivation of the highest 
level of professional competence. It is 
directed towards the mastery of the basic 
and engineering science underlying the 
candidate’s field of engineering; the de- 
velopment of his powers of analysis, un- 
derstanding, and critical judgment; and 
the development of the ability to under- 
take independent, productive research. 

Almost all of the graduate work in the 
United States is included in programs of 
two levels: (1) the doctoral program 
which requires at least three years of full 
time study, and (2) 
program which requires about one aca- 
demic vear of full-time study. There are 
other programs intermediate in length 
that lead to degrees, but they have small 
enrollments. Engineering colleges also 
offer a wide variety of short courses and 
conferences at post-baccalaureate level 
which have diverse purposes, but these 
are not considered to be graduate pro- 
grams. The relative magnitude of the 
graduate programs in the United States 
is shown by the comparison of engineer- 
ing degrees awarded in the year 1958- 
59 ? in which there were 38,134 first pro- 
fessional (bachelor’s) degrees, 6,615 mas- 
ter’s degrees, 714 doctor’s degrees and 
138 other degrees, the last having re- 


the master’s degree 
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quirements between master’s and doctor's 
levels. Only master’s and doctor's pro 
grams will be considered here. 

These graduate degrees were awarded 
by 144 different institutions (nearly two. 
thirds of the engineering colleges in the 
country) among which there is consider. 
able variation in pattern and _ practice 
Accreditation by the Engineers’ Council 
for Professional Development has not yet 
been implemented for graduate curricula 
Nor is there regulation of graduate pro. 
grams by any other outside agency. Each 
institution is responsible for establishing 
its own admission policy, its own degree 
requirements, and even the name of the 
degree itself. Often the policy-determin. 
ing bodies include representatives out. 
side of engineering; in fact, engineering 
may have only a minority representation, 
Coordination of the work in the different 
institutions is entirely voluntary and has 
led to a fair degree of uniformity in for- 
mal requirements although it is likely 
that standards of performance vary some- 
what. While graduate degrees in gen- 
eral are accorded recognition and respect, 
their value depends in some measure on 
the reputation of the institution granting 
them. 

The master’s degree program begins 
where the baccalaureate program ends, 
but differs from it in having greater em- 
phasis on science, engineering science, 
and mathematics, in being at a higher 
level, and in giving more responsibility 
to the student. In some institutions the 
courses are given in great breadth; in 
others much of the work is centered on 
specific engineering fields. There is con- 
siderable variation among institutions in 
the number of graduate courses that are 
offered; if the number is large, the stu- 
dent and his faculty adviser will plan a 
program to fit the individual’s needs and 
in conformity with his over-all goal. Most 
of the work is taken in the student’s ma- 
jor department. The courses usually are 
given by means of lectures or recitations, 
and also, if appropriate, by means of lab- 
oratory work. There are frequent assign- 
ments of work to be done outside of class; 
usually there are periodic examinations 
in each course and also final examina- 
tions. A specified number of credits is 


required, with grades above a prescribed 
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minimum, and most institutions require 
, thesis based upon research. The credit 
J , . 1 a 
requirement is commoniyv 30 semester 
hours, of which about 20 
lotted to the thesis if it is required. fh 


mav be al 


some schools the students also must pass 
, general or comprehensive examination 
vhich may be written or oral or both 
Admission to a program is 
isually granted only to graduates of Et 
pD-accredited curricula who rank in the 
top one-fourth to three-fourths of the 
lass. However, applications for admis 
son are considered on their 
nerits and account mav be taken of the 
reas of strength and weakness of the ap 


master’s 


ndividual 


licant, any progressive improvement in 
the quality of his previous work, and the 
reputation of his undergraduate institu- 
tion. Under some circumstances he may 
ye admitted on the basis of taking more 
than the amount of work that is usually 
equired. 

The designation 
aries somewhat, the commonest being 
Master of Science in Civil (or other) En 
gineering which is M.S 

E., the next most common being Mas 
ter of Science, abbreviated M.S. or S.M 
\ few institutions use Master of Civil (o1 
ther) M.C.E. For 


tudents the master’s is a recognized and 


if the master’s degree 


abbreviated 


Engineering, most 
espected terminal degree; for some it 
epresents the first vear of a doctoral pro 
gram; in a few « “consolation 
rize” awarded to candidates who fail to 
walify for the doctor’s degre« 
The doctorate is the highest « 
umed in formal education in the 1 
} 


ises it is a 


if grec 
nited 
States and is based upon work which is 
idged by exacting standards. It is not 
doctoral candidate to 
ive a master’s degree first although most 
f them do obtain it because 

jualify en route to the 
Admission is more r¢ 
] 


thev easily 
higher degree 
strictive than { 


ordinaril 


e master’s degree; applicants 

nust rank in the top quarter to the top 
tenth ot the I bac laureate class rhe 
too, are judged by more than grades 


ilone; they must show the capacity tor 
xcellent performance in advanced study 
ibility to do original in 
pendent research. Sometimes an ] 
nt will not be considered 


i doctor's degree until he h 


ad promis¢ yt 


ie SRR 


»» 


RESEARCH 


demonstrated his ability at master’s de- 
gree level. 

The requirements for the doctor’s de- 
gree include course work, thesis research 
and proficiency in reading technical lit- 
erature in one or two foreign languages 
Qualifying and final examinations must 
be passed and these are independent of 
work plays 


a less important role than in the master’s 


courses. In general 


COLTS 
program: in fact at some institutions there 


may be no specific 


pecific requirement of course 


credits The greatest en phasis is place d 
upon the scholarly and professional per- 
formance that is shown in thesis work, o1 
the examinations, and in seminars 

The doctoral program is usually quite 
flexible and is adapted to the student’s 
individual needs Full-time 
starting after the completion of the bach 
elor’s degree usually devote most of the 
tirst 
their 
there is ordinarily 


students 


two vears t idvanced courses in 


which 
great stress on mathe- 


major and minor fields, in 


matics, science, and engineering scien 
After most of the course work is « 
pleted, the student takes a qualifying 


1 


examination to test his preparation for in 
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onal journal 
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ctor's degree engineering is Doctor 
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an atmosphere of greater professional in- 
tensity. This may be attributable to the 
selection that has occurred, to the greater 
initiative and responsibility that the stu- 
den assumes for his own education, and 
to his status, which is that of a junior 
colleague of the faculty. The graduate 
student shows a markedly greater serious- 
ness of purpose and devotion to his stud- 
ies than the undergraduate, is better able 
to ask the right questions, and takes more 
initiative in setting tasks for himself. And 
the teacher finds graduate work a joy 
and a greater challenge. 

The transition to graduate work often 
involves a change of institution, which is 
encouraged by faculty advisers so that 
the student may gain the advantages of 
new points of view and working with a 
different faculty. 

Most of the graduate students in the 
United States receive financial support, 
which they may earn as teaching or re- 
search assistants or sometimes as instruc- 
tors, or the support may be in the form 
of a fellowship for which the student 
does nothing in return. <A teaching as 
sistantship is an official staff position, at 
the lowest level, usually paid out of in- 
stitutional funds. The assistant’s duties 
vary from grading papers to being in 
charge of an undergraduate laboratory 
under the supervision of a senior staff 
member. Sometimes he has even greater 
teaching responsibilities. The research 
assistant is part of a team working on a 
research project, often one that is spon- 
sored by an outside agency. In some 
cases the work that he does as an assist- 
ant may be part of his thesis research. 

The conditions of an assistantship are 
variable even at a single institution. At 
one extreme the student gives only a 
quarter to a third of his time, at a min- 
imal stipend, and has enough time left to 
carry a full program of graduate work. 
At the other extreme he devotes most of 
his time to his duties, at a higher stipend 
and with such teaching or research re 
sponsibilities that he may carry only 
about one-third of a full-time graduate 
program. There are, of course, many 
variations between these extremes; the 
more work expected of the student, the 
greater his stipend, and the less work he 
can carry as a student. It should be 
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pointed out that some educators feel tha 
teaching experience is valuable educa. 
tionally to the graduate student, that the 
time and effort given as an assistant are 
well spent. Fellowships are grants ¢ 
promising students to encourage them t 
undertake graduate work, and are mos 
often supported by an outside agency; g 
company, a philanthropic or government 
organization. Particularly significant jy 
the United States are the fellowships 
awarded by the National Science Founda. 
tion in many fields including engineering 
Two types of fellowships are granted for 
graduate study: the regular graduate fel. 
lowship with a stipend of $1,800 ¢ 
$2,200 per calendar year plus tuition 
plus an additional allowance for depend. 
ents, and the cooperative graduate fel. 
lowship with a stipend of $2,200 plus , 
grant of $1,800 to the school, part of 
which covers tuition. Application for the 
first is made directly to the Foundatio: 
and the fellow may attend the school of 
his choice; for the second, application is 
made to the school which has a part in 
the selection of fellows. In the yea 
1959-60, regular National Science Foun- 
dation graduate fellowships were offered 
to 175 of 807 applicants in engineering, 
cooperative graduate fellowships to 233 
of 534 applicants. It may be of interest 
that the number of these awards in all 
fields of science including engineering 
was 1,100 of the first type and 1,050 of 
the second. 

For simplicity I have described the 
graduate study programs as if they wer 
undertaken by full-time resident students 
However, many resident graduate st 
dents with teaching and research assist: 
antships carry less than a full prograr 
with the consequence that they requir 
more than three vears, often four to six 
to complete the doctoral program, at 
more than one academic vear for th 
master’s degree. 

Also there are non-resident students 
in considerable numbers on a_ part-time 
basis. These are emploved in industn 
and either take evening courses, or ip 
some cases may be permitted to take 2 
limited amount of regular day work 
Often the emplover pavs the tuitio 
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der to improve the competence of their 
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art of it from the use of a good library 


ind part of it from wandering outside 
the boundaries of a particular field 
These idvantage S are I 
in the requirement tl ilmost all institu 
for the doctorate 
] 


tions have though not 
for the master’s « 
vear of full-time work 
ily the last vear dev 


egree) of at least one 
in re sidence, usu- 
ted to thesis re- 


searcl Companies art s} Wing a grow- 
} ; —- 1 

ng tender not or ) ive emnplovees 

le ives ot ibsence bit len te support 

the generously during this pe va} 


The historical and statistical position 


f graduate work in engineering in the 
| nited states may be i nterest The 
hrst graduate de gree was a doctorate 
conferred in 1869: the first masters de 
vree Wa warded 1S79 Onl vj 
stituti had give | degrees b 
LS9O ! i 10 do 
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TaBLe II 
DEGREES IN SEVERAL FIELDs, 1959-60 
Bachel Master’ | : Doct 
bic B) M | MI | D I 
Chemical Eng | 3,013 591 | (0.20 143 0.048 
Civil Engineering 4,939 919 0.19 70 0.014 
Electrical Eng 9 837 1,794 0.18 189 0.019 
Mechanical Eng 8,300 1,056 0.13 83 0.010 
Metallurgical Eng 710 199 0.28 63 0.089 
From Journal of Engineering I:ducation, vol. 50, No. 6, 1960 


torates were conferred in engineering per 
year. The pattern of growth is shown 
in Table I where data for bachelor’s de- 
grees also are given for comparison. 
These are the engineering degrees given 
by all United States institutions. The 
ratios of master’s and doctor’s to total de- 
grees are shown, also the number of in- 
stitutions awarding bachelor’s and ad- 
vanced degrees, respectively, for the 
vears for which these were available. 
The increase of graduate work since 
World War II is attributable, at least in 
part, to the great impetus given engineer- 
ing and applied science by weapons de- 
velopment which led to a greatly en- 
hanced understanding of the importance 
of advanced technology in non-military 
enterprises as well. 

Although many institutions offer grad- 
uate programs, there are wide differences 
in enrollments and degrees awarded. For 
example, in a study of doctor’s degrees 
conferred in the seven years, 1950-56, 
it was found that only 10 schools awarded 
55% of the doctorates; only twenty, 77 
and only thirty-four, 90%. 

Similarly, the extent of graduate study 
varies from field to field. Table II gives 
the number of master’s and doctor’s de- 
grees and their ratio to the number of 
bachelor’s degrees for five fields of engi- 
neering in a recent year, 1958-59. It 
may be seen that graduate stud) 
cially that leading to the doctorate, is 
most commonly undertaken in metallur- 
gical, least commonly in mechanical en- 
gineering. 

Finally, it may be of interest to com 
pare day and evening enrollment for the 
Table III. 


Evening and special enrollment is ap 


espe 


various degrees, as shown in 


preciable in comparison with day enroll 
ment only in the master’s degree pro- 
grams, but even so does not produce de- 
grees in the same proportion because of 
the smaller academic loads. 


Research 

Most educators agree that research in 
an engineering college should be funda- 
mental in nature; that is, directed to- 
wards the discovery of new principles 
and facts, or to the application of known 
principles in new analyses and syntheses 
of technological importance, or to the 
development of specific devices or proc- 
esses that have value in the professional 
development of the student. Further- 
more, it is generally agreed that the per- 
formance of routine practice or testing 
does not have a place in the university. 

Research is expensive; thus it is dif- 
ficult to consider it apart from means of 
support. Before World War II, research 
was largely centered in the individual 
professor who pursued his own interests 
with little guidance or supervision by 
university officials. Support was min- 
imal, at least by today’s standards, and 
came chiefly from the university’s own 


TaABLe III 


ENROLLMENTS OF Day STUDENTS AND OF 
EVENING AND SPECIAL STUDENT 


1959-60 





Progra S 
Bachelor’s 21 27 31,865 
Master’s 17,084 12,271 
Noctor’s 1725 918 

Krom Journal E:nvineering Edu mn, \ 
50, No. 6. 1960 
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that Was 
provided them with ad 


ul from 
from industry. During the 
to the 
much of the basic 

led, a d 


turned 


wwencies 


re search 


eeacau 

mate funds to undertake it. The value 
48 ; ‘ ] 
14 f university research was demonstrated 
16 ind support has continued, not only for 


11) the sake of the research itself but also in 


a9 the interest of education espec ially at 


idvanced leve Is. 

The way in which support is used will 
Y; shown by a hvpothe tical example, in 
this case a research contract of a modest 
»mount, about $25,000 


pro- ne vear. 


which runs for 








. It is under the supervision of 
when 1 professor and supports researc h that he 
Se Os would like to undertake: in fact, he him- 

If initiated the proposal and submitted 
ency after obtaining university 
: ul The budget includes part ol 
chin | the professor’s salary during the academic 
inda ear, so that his teaching load may be 
“i reduced and he will have more time for 
pies | esearch, and all of his salary for t 
as | immer months It will also includ 
— stipends for two research assistants who 
the re graduate students, and other items as 
TOC- | follow 
ional | 
ther Professor—40 of $10,000 
per- dur lemic vear S 4,000 
ting ummer montl t 3 f 
itv. $10.00 999 

[ 9 graduate student t 55,000 
dif- ing lemic ve 6.001 
S M mmé t SSO ¢ HOO 
arcl han of entay =) 

' 
du ract f m nist O00 
ests Tr ] ] tin ) 

b\ S pplic 1 OO 
nin- Equipment 2,000 
and | lire t « ' 6H O40 
WI 

Total $24.62 
All of t] tems might show consid 
le variat depending upon the natur 
f the work, the personnel, and the iter 
ermitted by the spons ig age I 
example, S e contracts and grants wil 
; t pav al part ot the prot Ss s sala 
uring tl demic vear; his work 
msidered to be part of the university’s 
Oe Indirect costs an ad 
e limite t} ~ some rant 
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| others regard this as 
unwise practice.® 
illustrated in the fore 


g example is valued by thx 


The support 
univer- 
facilitates research, sup 
ports graduate students 


tv because it 
ind helps make 


the professor's position more attractive 
by giving him more time to do research 
students to work with, and other aid. 
On the other hand, he has to write pe- 
sponsormng agenc' 
distasteful 


relat vely 


riodic reports to the 


which many professors find 


The example above is a small 


project although there are many still 
mallet well as others that are larger 
by a factor of 10 or more. In the larger 
projects the p tes ! work may become 


tional Science Foundation covering the 
cade mit and fis« il vear ] 153 54 


ad i I 
lion d llars for rese irch il 1 le velop 
ent This total lud t] following 
— 
Sy tely } leret 
lopment 1.4 
( tribut f g 
hools to it ' te af 
tel ] ; } 
Departmental 6. 
r.3.) Q 
re tely } , rece <« the re 
irc] vhich eal leat dicated 
budgets l t! ( e of the pre ed 
g example Tr} i it ncludes 
me ot the ct costs. costs whicl 
becaust f the general o1 supporting 
iture ca be dire t] ss ened to a 
urticular ta rl clude adminis 
trative expenses heat, light, maintenance 
library service and so forth Some of 
expense S the budgets. 
, 
the exa pie Dut there re ins an ¢€ 
ss portion h the sponsoring age 
es will t pa Thus, there is a p 
; ot th ect ¢ + + it f IIs n the 
l ersit » istitut fee] that 
thie Menite the a1 that the 
n aff 1 + ' 
Denart t r t it wt 
k of tl 
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TABLE IV 


SOURCES OF FUNDS SPENT BY ENGINEERING 
SCHOOLS FOR SEPARATELY BUDGETED 
RESEARCH AND DEVELOPMENT 


Fiscal Year 1953-1954 


Millions 
Source of Dollars 
Department of Defense $47.7 

Department of the Navy 18.5 

Department of the Army 12.1 

Department of the Air Force 17.1 
Department of Health, 

Education and Welfare 0.3 
Atomic Energy Commission 4.0 
National Science Foundation Q).2 
Other Federal sources iS 

Total from Federal Sources 53.7 
Institutions’ Own Funds 5 Be 
Private Foundations 0.6 
Industry 6.3 
Private Gifts and Grants 0.1 
\ll Others (0.2 

Grand Total $64.4 


Data from National Science Foundation Re 
port. 


faculty, and much of this item does not 
appear directly in budgets. In most col- 
leges, faculty are expected to do research 
as well as teach and it is difficult to say 
what part of their salaries is for teaching 
and what part for research. There is a 
similar situation with respect to supplies, 
new equipment, and repairs when ap- 
propriations for these purposes may be 
used interchangeably for teaching and re- 
search. Thus, the third item in the table 
above is one that is hidden in depart- 
mental budgets. 

Table IV shows the source of the 64.4 
millions spent for separately budgeted re- 
search and development. Thus, $53.7 
millions or 74% came from the federal 
government, chiefly from the Depart- 
ment of Defense, and the rest from in- 
dustry, the colleges themselves, founda- 
tions, and other gifts and grants. The 
importance of federal support is clear. 

The 64.4 millions for separately budg 
eted research are distributed quite non- 


uniformly among the institutions, of 


which only two, each with expenditures 
of 5 million or more, account for 29% of 
the total; and eighteen, with expenditures 
of 1 million or more, account for 76%, 

The separately budgeted research up. 
dertaken by engineering schools was clas. 
sified as basic research to the extent of 
15% and applied research and develop. 
ment, 55%. The distinction is an ex. 
ceedingly difficult one to make, but the 
National Science Foundation used _ the 
following definitions: 


1) “Basic Research is that type of re. 
search directed toward increase of knowl. 
edge in science. It is research where the 
primary aim of the investigator is a fuller 
knowledge or understanding of the sub- 
ject under study rather than a practical 
application thereof. 

2) “Applied Research is that type of 
research directed toward practical appli- 
cations of science. Development is the 
systematic use of scientific knowledge di- 
rected toward the production of useful 
materials, devices, systems, methods, or 
processes, exclusive of design and _pro- 
duction engineering. It does not include 
quality control or routine product. test- 


ing.’ 


The National Science Foundation sur- 
vey also showed that in engineering 
schools approximately one-half of the 
faculty members engage in research, and 
that one-fourth of the total faculty time 
is so utilized. 


Problems of Policy and Procedure 
There is a need to increase the output 
of men who have doctor’s degrees, espe- 
cially to serve in the teaching profession, 
but also in industry. The need for teach- 
ers is especially acute in view of great 
increases of enrollment that are expected 
to start in the next few years. In civil 
engineering, tor example, 70 doctor’s de- 
grees were awarded in 1959, and only a 
fraction of the recipients of these, esti- 
mated as one-third, went into teaching. 
There are 135 colleges with accredited 
civil engineering undergraduate curricula 
and possibly 50 others. The average 
size of departmental faculty is nine, and 
in only a few institutions do half or more 
of the faculty have doctorates. Hence 
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ie the demand for teachers in civil engineer Other problems relate to the quality 
wy 10 & ing with doctor's degrees is measured in ind quantity of sponsored research. 
nditures hundreds, while the available supply may Ideally, the research is no different from 
(0%, he counted in tens Situations of the that which would be undertaken with 
rch un. same kind exist in other engineering fields the universitys own funds However 
as clas. as well in practice the sponsor may be willing 
‘tent of A closely related problem is that ot to support only something that is differ- 
evelop. fnancing graduate education, which is ent, often more specific than would be 
an x. very expensive. This level of education desirable, and then the university faces 
but the makes great demands on the time of the the problem of how far it should depart 
ed the best qualified faculty and requires the from its ideal in order to obtain support. 
best laboratory facilities, apart from tl Also the sponsor may ask for restrictions 
fn support of graduate students themselve on publication as sometimes happens 
know! Graduate education probably costs two when support comes from the Depart- 
ere the to four times as much per student as un nent of Defense Most universities will 
2 fuller dergraduate education and this is far iot accept such restrictions except in 
e sub. more than the tuition charged. How to times of national emergency. 
‘actical meet this difference and even increase As to how much sponsored research 1S 
the amount of graduate work is a serious lesirable, one approximate rule-of-thumb 
ype of probk m to most institutions. is that the departme ntal research budget 
ona A basic policy question relates to the should be about as large as the teaching 
ig the degree of specialization in the program budget,® for a dep rtment it h is a do« 
Ize di. whether it shall be concentrated on a toral prograr 1, O1 half as large if there is 
seh relatively narrow field or have breadth nly am ist $ program 
ds with only such specialization as Is re Graduate work in engineering has fol 
} as quired by the thesis. There are good lowed the patter f graduate work in 
ear reasons for breadth if it is obtained by science and is the refor directly aimed at 
test- emphasis on mathematics, science, and preparation for research. However ther 
: engineering science, for this kind of edt ire other tvpes of engineering activity 
cation is needed to help the graduate to for which advanced education is ne¢ ded 
n sur- go beyond present practice. It is the such as design and application, and it 
ering rule rather than the exc: ption that good may well be questions d whether the re 
f the engineers even at doctoral levels get int earch-oriented program is most appro- 
, and new fields which were unknow: ind priate for thes x whether some other 
time hence not anticipated, and indeed often kind of program might be better 
differ greatly from the thesis subject Lastlv, there is a beginning of post- 
Another question is that of accredita doctoral education in the United States 
tion, which for some time has_ been which also is following the pattern in sci 
: planned by the Engineers’ Council fo1 ence This is most desirable develop- 
utput Professional Devel pment, but never in ment and one that should be encouraged 
CSpe plemented. The need of accreditation is to increase The problem that the insti- 
aSION, growing greater because more school tut s face is |] best t te te it 
ach- are offering graduate work, sometimes nto its over-all program, how to support 
great with questionable standards. Moreover t. and how to make it most effective 
cted growth f off-campus and extension grad The problems that I have mentioned 
CIVE uate work under some inherently 1 ire perhaps the most important of those 
s de conditions makes it desirable to determine that confront 1 these and others are d 
ily what are minimum acceptable standa cussed in the Manual of Graduate Study 
esti- \ specific question is the extent | ind Facilities a id Opportunities for Grad 
ung. which part-time faculty from industri uate Study in Engineering 
lited should be employed in graduate educa In the United States most of us feel 
icula tion. Even if thev are thoroughly cor that we still have much to learn about 
i petent, which may not be easy to judg how to achieve optimum graduate work 
— it is hard to develop the close team worl ind research in our system of engineerit 
—_ with them that is characteristic f depart edu Q f the best wa to lear 
sia ent faculties at their best | by tl f ideas meetings 
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and in journals, which we frequently do 
on a national scale. This meeting, which 
is international, brings a rare opportunity 
to exchange ideas that come from a much 
broader background and from more di- 
verse sources. I am glad to be here par- 
ticipating and I look forward to a stimu- 
lating and productive discussion. 


1B. Truscot, Red Brick University, Pen- 
guin Books, 1951. 

2W. W. Tolliver and H. H. Armsby, 
“Engineering Enrollments and Degrees in 
ECPD-Accredited Institutions,” JouRNAL o1 
ENGINEERING Epucation, Vol. 50, no. 6, 
pp. 450-467, February 1960. 

3A, B. Giordano, “Part-Time Graduate 
Study in the New York Metropolitan Area,” 
J. M. Pettit, “Part-Time Graduate Electrical 
Engineering Programs in the San Francisco 
Bay Area,” S. S. Shamis, “The New York 
University Graduate Center at Bell Labora- 
tories,” JOURNAL OF ENGINEERING EpuCa- 
TION, Vol. 50, no. 7, pp. 574-591, March 
1960. 

t Private communication from Professor C 
Richard Soderberg, Massachusetts Institute 
of Technology. 

5 FE. A. Walker, ay’ Suggested Research 
Policy for the Guidance of Engineering 
Schools,” JourNAL OF ENGINEERING Epuca- 
TION, Vol. 45, no. 2, pp. 171-172, October 
1954. 

6W. A. Koehler, “Faculty Compensation 
for Sponsored Research: Good or Bad?” 
JOURNAL OF ENGINEERING EpucaATION, Vol. 
50, no. 7, pp. 569-571, March 1960. 

7 Scientific Research and Development in 
Colleges and Universities: Expenditures and 
Manpower 1953-54. National Science Foun- 
dation, 1958. 
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> RK. A. Morgen, “Sponsored Research 
Good or Bad?” JourRNAL OF ENGINEERING 
EpucaTion, Vol. 50, no. 7, pp. 565-568 
March 1960. 

® Manual of Graduate Study in Engineer. 
ing. Graduate Committee of the American 
Society for Engineering Education. 1952, 

10 Facilities and Opportunities for Grad- 
uate Study in Engineering. Graduate Study 
Commission, Graduate Division, American 
Society for Engineering Education. March 
1958. 

11 A Survey of Research in the Nation’s 
Engineering Colleges: Capabilities and Po. 
tentialities. National Science Foundation 
June 1958. 

12H. L. Hazen, C. F. Prutton and J. W 
Barker, “Encouragement of Fundamental 
Research as an Aid to Education and Engi- 
neering,” JOURNAL OF ENGINEERING Epvuca- 
TION, Vol. 44, no. 1, September 1953. 

13M. P. O'Brien, “Graduate Professional 
Education in Engineering,” JoURNAL OF En- 
GINEERING EpucaTIon, Vol. 44, pp. 545-552, 
May 1954. 

MR. E, 
Education at the Graduate Level (From 
the Viewpoint of the Graduate School),” T 
M. Linville and K. B. McEachron, Jr., “Co- 
operative Engineering Education at the 
Graduate Level From the Viewpoint of In- 
dustry,” N. J. Hoff and V. L. Salerno, “Grad- 
uate and Research Work in Universities and 
the Use of College Men in Industry and 
Government,” JOURNAL OF ENGINEERING 
EpucaTIon, Vol. 40, 1949. 

15 F, C, Lindvall, “Postgraduate Engineer- 
ing Education in Industry and the Com- 
munity,” JOURNAL OF ENGINEERING Epvca- 
rion, Vol. 48, no. 9, May 1958. 


Kirk, “Cooperative Engineering 


REACTOR LABS DOUBLED AT PENN STATE 


Pennsylvania State University is more than doubling the size of its nuclear reactor 
. . . 
laboratories to meet increased demands for research and educational services. 


Acting Director Forrest J. 


Remick said the power rating of the Penn State 


reactor was doubled to 200 kilowatts (heat output) in June, and that consideration 


is being given to increasing the power rating to 1,000 kilowatts. 


The national 


Science Foundation has awarded the University a $168,000 grant to provide auxiliary 
equipment designed to increase the efficiency of the reactor. 
Construction will begin next spring on a $440,000 addition to house additional 


research activities at the reactor. 
State Authority. 


Funds will be supplied by Pennsylvania’s General 
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Engineering Faculty Recruitment and Development 
in the United States of America 


W. L. EVERITT 


Dean of Engine ering, [ 
and President, Engineers’ ( 


rsiy of Illinois 


> 
for Profe 


nite 
’ } 
ounci 


It is a great pleasure and honor for 
me to participate in this conference on 
engineering education which will help 
those of us who are working in this field 
to understand better what is going on 
South and 


alre ady have come 


throughout the countries of 
North America. We 
to know each other as friends by direct 
contact and through the exchange of stu 
lents, and we hope that this conference 
will strengthen these ties and help all of 
us to benefit from the growing strengths 
developing in all our countries. 

While the conference sessions and thi 
papers offered by the U. S. A. delegation 
are divided into several areas, problems 
of student selection, faculty developm« nt 
curriculum design, and professional prac 
tice are so intertwined it is impossible to 
discuss any one feature without making 
continual reference to the others. Our 
organizations, both within the university 
and on a national level, are all intended 
to assist in a common forward movement 

Engineering the United 
States of America is offered in about 230 
institutions The group 
the Engineers’ Council for Professional 


education in 
accredited by 


Development (to be described later) ir 

cludes 155 schools, but these give $5 

of the degrees. These educational insti- 
tutions are located in all 50 states, Puerto 
Rico, and the District of Columbia. They 
have varying traditions and differ in th 
sources and level of their financial sup 
port. Most are organized as engineering 
colleges within a general university, but 


Presented at the Union Panamericana 
de Asociaciones de Ingenieros, Buenos 


Aires, September 12-16, 1960 


$10) 


ia 


l Development 
in appreciable number are independent 
stitutes of technology 
With such variety one cannot Ssa\ 
Such and such is the practice in the 
U. S. A.” with regard to faculty recruit- 


ment and development, because these 
practices vary more widely than do the 
curricula. However, one feature that is 
common and that should be stressed is 
that our universities and institutes of tech 
nology are staffed almost entirely by full 
time faculty 
primary efforts to teaching and research 
on the college campus. They must be r 
cruited in competition with industry. 
Almost faculty 
members are not merely allowed but also 
encouraged to engage in research, writ 
ing, and but 
those active in consulting work do not 


members who devote thei 


universally, teaching 


° 1 
indepe ndent consulting, 


ordinarily average more than one day a 
week in this activity. For the majority 
of faculty men, consulting involvement is 
negligible during the academic veai \ 
few institutions use engineers from indus 


try to staff evening programs, but only a 


small proportion of our graduates com- 
plete thei ork in such evening pro- 
grams 

[he United States of America is almost 


of the world 
in not having any centralized governmen 
tal control of higher education of the 
form of a Ministry of Education. While 
our federal government does have a De 
partment of Health, Education, and Wel 
which includes an Office of Educa 


tion, this organization operates primarily 


unique among the nations 


tare 


as an agency to collect and disseminate 
statistics and does not have administra- 
tive or coordinating functions 

Our institutions themselves are inter- 


ested in and responsible for the develop- 
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ment of adequate standards and con- 
tinually improving programs. ‘This is ac- 
complished largely through the intemal 
efforts of the faculties themselves, but co- 
ordination of common objectives and 
maintenance of acceptable standards are 
developed through voluntary national or- 
ganizations. Of particular interest are 
the American Society for Engineering 
Education (ASEE) and the Engineers’ 
Council for Professional Development 
(ECPD). The ASEE is primarily an as- 
sociation of individual faculty members, 
supported to some extent by the engi- 
neering colleges as Institutional Members, 
and private companies as Industrial Mem- 
bers. A voluntary association, its mem- 
bership includes more than half of the 
engineering teachers of the United States 
and Canada. Educators from all parts 
of the world are also welcomed into 
membership and many have _ joined. 
ASEE conducts an annual five-day meet- 
ing in June, at which vital topics related 
to the improvement of engineering edu- 
cation are discussed. It also conducts 
some sixteen sectional meetings each 
year, and a variety of special conferences 
and short courses. It has 22 divisions, 
some devoted to particular curricular pro- 
grams such as Civil Engineering, Me- 
chanical Engineering, etc. and others 
covering broad interdisciplinary interests 
such as Graduate Studies and Relations 
with Industry. Various studies of the 
divisions and committees are published 
as reports in both the JourNaAL or Encr- 
NEERING Epucation and as_ reprints. 
Some of these reports will be discussed 
later in this paper, and are available for 
purchase from the Secretary's office at 
the University of Illinois. ASEE’s ac- 
tivities have a major impact on the de- 
velopment of engineering faculties, as 
will be indicated later in this paper. 


Accreditation 

The ECPD is an intersociety organiza- 
tion whose members include five of the 
older technical societies, as well as the En- 
gineering Institute of Canada, the Amer- 
ican Society for Engineering Education 
and the National Council of State Boards 
of Engineering Examiners. One of its 
major activities is the accreditation of en- 
gineering curricula. The need for this 
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grew out of the development of Profes. 
sional Registration in the several states, 
In the laws of these states relating to the 
procedures required for registration, there 
is usually a reference to certain rights of 
“graduates of an accredited institution” 
(such as exemption from a portion of the 
required examinations). It was earl 
recognized that separate accreditation of 
educational institutions by each. state 
would be an intolerable burden on these 
institutions. A common organization for 
accreditation is necessary since the grad- 
uates of even state universities disperse 
throughout the nation upon graduation 
and register in every state. Hence, in 
1932 the ECPD was organized to provide 
the national engineering accreditation sys- 
tem now recognized by all states. ECPD 
did not confine its activities to accredita- 
tion but its functions have expanded into 
the areas of high school guidance, stu- 
dent development, post graduation pro- 
fessional development, ethics, and other 
fields involved in the intellectual growth 
of the engineer which can be handled 
best on an intersociety basis. 
Accreditation is an activity which ap- 
pears to be unique to the United States 
of America. It is conducted by a visit- 
ing team selected by the accrediting 
agency, associated with a particular pro- 
fession, which for engineering is the 
ECPD. This team visits the educational 
institution, consults with the faculty and 
administration, examines the facilities and 
curriculum, the academic standards and 
financial support, and determines whether 
they meet certain minimum. standards. 
After leaving the institution, the visiting 
committee prepares a report to its parent 
body recommending for or against ac- 
creditation. Such accreditation is for a 
limited period; in the case of ECPD this 
may be from one to five years. A short- 
term accreditation indicates that min- 
imum standards have been met, but there 
is reason for concern as to whether the 
institution might fall below acceptable 
standards in the near future. At the end 
of the accreditation term, a reexamina- 
tion is required, usually by a visit, to 
determine the situation at that time. In 
the U. S. A. each professional group- 
law, medicine, engineering, etc.—oper- 
ates its own accreditation system. In ad- 
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outstanding teachers to attract outstanding 
students. fo improve and develop courses 
or curricula, to build up facilities—in short, to 
command respect as an educational institu- 
tion—all require a faculty of competent 
teachers and scholars 


University and College Environment 


‘The academic and professional develop 
ment of an engineering faculty can proceed 
only in a favorable environment. More im- 
portant than physical surroundings is the in- 
tellectual atmosphere; that is, the attitudes 
and ideas of the people who comprise the 
university. There must be encouragement 
of intellectual growth and opportunity for 
professional development. The development 
of such a favorable academic atmosphere 
should be the concern of all faculty mem- 
bers, particularly those in senior administra- 
tive posts. 


“Physical surroundings also contribute to a 
favorable environment. Besides adequate 
classrooms and laboratories, the individual 
teacher needs appropriate office space, re 
search facilities, technical services, secretarial 
help, and an effective library. An adequate 
library, its accessible location, and its re 
quired use are essential elements in any edu- 
cational process. 


“The atmosphere of a university has a signif 
icant influence on student progress.  Stu- 
dents need a close bond of mutual interest 
and friendship with members of the faculty. 
They need objective guidance and encour- 
agement in their intellectual growth; they 
need sympathetic understanding of — their 
personal problems; but above all, they need 
the realization that they are being treated as 
individuals. 


Qualifications of Teachers 


“Any teacher at the university level must 
have notable intellectual capacity and a sus 
tained interest in a life of study for continu- 
ing mastery of his field. To teach well, he 
must know and understand, clearly and in 
perspective, his own and supporting fields at 
a much more penetrating level than that re- 
quired in his lectures 


“The engineering teacher, in addition, must 
have a full appreciation of the goals to be 
achieved. He should realize, first of all 
that a course can be taught either as a nat 
row specialty or as a liberal subject in a 
professional curriculum; he should strive for 
the latter. Such a liberal course is one in 
which the teacher inspires his students to 
ward creative endeavor and intellectual de- 
ve lopment not only while they are in college 
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but also throughout their careers. It is ong 
into which he brings recognition of the in. 
portance of intellectual honesty and _ profes. 
sional integrity. To achieve these goals ly 
should possess energy, enthusiasm, and 
sincere interest in the development of men 
lo be fully successful he must exercise judg. 
ment and tact, and have the ability to meet 
the minds of his students. He should per. 
form creative work whether it be in te ach. 
ing, writing, research, or professional «a. 
tivities. 


“Good teachers have always been personal} 
creative and capable of inspiring their stu. 
dents to creative endeavor. In the past they 
necessarily emphasized the art or practic 
of engineering. However, during the lif 
time of present faculties the art of engineer- 
ing has come to depend greatly upon bas 
and engineering science. It must also ly 
recognized that universities are better 
equipped to teach the science underlying 
professional practice, whereas industry is 
better adapted to provide experience i: 
practical applications Within a faculty 
there should exist a balance of experience in 
both the science and the art of engineering 


Education and Experience 


“For a relatively young candidate for a fa 
ulty position, the strongest evidence usually 
available to measure a background of in- 
tegrated fundamental knowledge and prob- 
able creative ability in teaching and researc! 
is an education which includes the doctor's 
degree. However, unless an academic en- 
vironment is provided that will stimulat 
and retain men with an interest in creative 
work, mere insistence on degrees will not 
insure high quality in a faculty. For experi- 
enced persons, evidence of the capac ity or 
the individual for creative teaching and re- 
search may be gauged by other criteria, and 
the formal educational background is of less 
significance 


“Appropriate professional experience in in 
dustry, government, or private practice is 
important in a well-balanced faculty. This 
experience should be considered in the selee- 
tion and advancement of individuals, but it 
need not be a requirement for faculty mem 
bers with a special educational background 
or with demonstrated creative ability in re- 
search or teaching. Every teacher, regard- 
less of his background, should Strive to be 
come a recognized expert in his field. There 
is no substitute for knowledge of subject 
matter far beyond the limitations of that to 
be taught. However, it is recognized that 
mastery of subject matter alone will not 
guarantee good teaching and that neither in- 
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justrial experience nor advanced degrees are 
adequate criteria in themselves. The min- 
imum essentials for good teaching are the 
mastery of subject matter and the capacity 
cf the teacher to draw students into active 
participation in the learning process 


Recruitment of a Faculty 


Of parame unt importance to any prote 7) 
is the personnel of that profession 


“New teachers are often recruited from 
among those students who have just finished 
study of a part of the wide field of engi- 
neering and science It is recommended 
that promising undergraduate and graduat 
students be sought out and their aptitudes 
as potential teachers be appraised early in 
their schooling. If a student’s interest is 
aroused in a teaching career, his study may 
be guided to embrace breadth of view and 
scholarly attitude 


“The effective recruitment and retention of 
a qualified faculty will require, in colleges 
of engineering, the establishment of a salary 
scale comparable to the income earned by 
outstanding practicing professional engineers 
as indicated by the published surveys of 
national societies 


“In faculty recruitment, industrial or other 
experience is an important measure of pro- 
fessional qualification. However, one needs 
to look very closely at the nature and char 
acter of this experience to determine its 
relevance to engineering teaching. Of great 
est significance is not the number of years 
of experience, or even the administrative re- 
sponsibility that the individual may have 
carried, although these are not unimportant, 
but rather evidence of the use of intellectual 
qualities in professional practice, such ; 
creative design or development, includit 


patents, and research contributions involving 
reports and publications, or other experienc 
of an analytical or creative nature One 
might appropriately ask the following ques 
tions. Can the potential teacher articulate 
his engineering work with the underlying 
basic science and engineering science? Has 
his work been such that it has kept his back 
ground of science alive or, better yet, in 
continuous development? Many practicing 
engineers achieve results by the use of a 
kind of intuitive sense which, no matter how 
successful in practice, cannot be transformed 
into organized knowledge that can be taught 
to engineering students 


Deve lo} ment of a Fa ulty 
“Even though the environment and salary 
: 
scale of an engineering college may be such 
try 


ttract and retain an outstanding fac- 





ulty, the newer members of such a group 
will usually need guidance in the techniques 
of tea hing 
gineering college is to provide effective in- 
struction in subject matter through the stim- 
ulation and motivation of students, and it is 
essential that those selected to teach be 
trained properly for this function 


The primary purpose of an en- 


Although experienced teachers will gen- 
erally perform more effectively than young 
instructors or graduate assistants, it is pos- 
sible to achieve excellent results with the 
latter Graduate student teachers usually 
bring into the classroom a youthful vigor, an 
husiasm, and a fresh point of view that 
re highly commendable. They may also 
lack professional judgment and maturity to 
such an extent that they may not give the 
undergraduate student i suffix iently bal- 
inced kind of teaching. Furthermore, teach- 
ing is a beneficial part of the educational 


ent 


experience even tor those who later elect 
industrial pursuits 


“Seminars, discussion groups, formal and in 
formal conferences between experienced and 
inexperienced teachers can all be used effec- 
tively for the development and growth of 
a faculty. 


It is important that faculty members set an 
example for their students by their member- 
ship and activi participation in professional 
and technical societies, by becoming licensed 
engineers, by study of current literature, and 
by demonstrating interest in new develop- 
ments and in research. 

“In engineering teaching, continual contact 
with the forefront of engineering and scien- 
I eadership in sci- 
engineering progress has fre- 
quently stemmed from university research 

tivities The engineering teacher carries 
a res} onsibility to contribute to the advance- 
ment of knowledge through engineering re- 


tific progress is ess¢ ntial 


entific and 


I 
search. The university must provide the op- 
portunity to realize this objective in terms of 
time, facilities, and assistance. 


“Tt is only when teach« 


jects are recognized as experts that thes 


rs of professional sub 


have an opportunity to do consulting work 
Hence, the ability to engage in such con- 
sultation is not considered to be a major fac- 
tor in the recruitment of young teachers. 
Consulting practice should be considered as 
1 means of developing and further strength- 
ening an engineering faculty. Close associa 
tion with engineering work or research in 
industry should stimulate the teacher and 
mprove his teaching 

urce of ideas for research. 


Consulting is also a 
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Evaluation of a Faculty 


“Evaluation of the potential of prospective 
faculty members and of the achievement of 
the existing staff ranks with the development 
of a progressive atmosphere as a most im- 
portant function of a university administra- 
tor. 


“The fact that evaluation of the progress of 
a faculty member must be based on judg- 
ment involving many factors indicates that 
administrators at each level should inform 
themselves of the viewpoints of their fac- 
ulties before reaching these judgments. In 
particular, the faculty should be informed as 
completely as possible concerning the meth- 
ods used in evaluation. 


“Evaluation, to be effective, should be obje« 
tive, and it should include along with othe1 
factors emphasis upon: 


1. The effectiveness of the individual's teach- 
ing based upon his knowledge of subject 
matter, intellectual capacity, judgment, 
professional and personal stature, and 
qualities of personal leadership as shown 
in his ability to inspire students. 

2. His productivity in research and othe: 
creative areas including new methods of 
presentation of subject matter. 

3. His professional development as evidenced 

by progress in early years toward ad- 

vanced degrees, by accomplishments in 
engineering practice, or by attainments 
and recognition as a scholar in his field. 

His significant publications. 

Evidence of his professional interest as 

shown by his activity in professional so- 

cieties and in governmental and commu- 

nity affairs, and by his registration as a 

professional engineer. 

6. The nature and responsibility of his con- 
sulting services to other areas of the uni- 
versity and to outside organizations.” 


CDEF Activities 


In 1956 the American Society for En- 
gineering Education undertook another 
major study by appointing a Committee 
on the Development of Engineering Fac- 
ulties (CDEF). It was realized that the 
rise in birth rate following World War II 
will require facilities and staff for double 
the number of engineering students in 
our engineering colleges in the not-too- 
distant future. The Committee devoted 
itself first to a study of the task ahead. 
This required a skilled statistician and 
W. H. Miernyk, Professor of Economics 
at Northeastern University, was chosen 


Ul 
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as Executive Secretary for the task. Ip 
1958 CDEF published the result of his 
study,? which predicted that in the dec. 
ade 1957-67 the following increases 
would occur: 


Pe Ce 

Increase 
Undergraduate enrollment 66 
Master’s degree enrollment 93 
Doctor’s degree enrollment 115 
Engineering teachers required 76 
Average Engineering teaching salaries 105 
Total Engineering teaching salary bill 233 


Allowing for retirements and other 
losses, this would indicate a need for 
approximately 1,000 new engineering 
teachers per year for the next decade. 

The study also brought out the fact 
that in 1956-57 the engineering colleges 
of the country had about 9,100 faculty 
members in the ranks of instructor, as- 
sistant professor, associate professor and 
professor and that there were currentl, 
some 732 unfilled positions for which per- 
sonnel could not be secured (at least at 
the salaries available). 

In the academic year 1959-60, a new 
but more limited survey by CDEF of 
some 116 institutions indicated that un- 
dergraduate enrollment had not risen as 
expected; rather it had declined by 7%. 
However, graduate enrollment had risen 
14%. Using the reports from the survey, 
it was estimated that the total faculty in 
engineeirng colleges had actually risen to 
10,400 and yet there were still some 656 
unfilled openings. It was also estimated 
that because of replacements and resigna- 
tions, the engineering institutions had ap- 
pointed some 2,159 new members in or- 
der to achieve the actual increase in stafl 
of 1,300. It should be remembered that 
the major impact of the increased birth 
rate has not yet reached the universities 
but is due in about three more years. 

Hence, the estimate of a need for 
1,000 new engineering teachers per year 
was justified, since in three years 2,159 
staff members had been added and yet 
there were unfilled vacancies for 656. 


2 W. H. Miernyk, “Engineering Enrollment 
and Faculty Requirements 1957-67,” Jour- 
NAL OF ENGINEERING EpucaTIon, May 1958, 
Vol. 48: No. 9, pages 789-859. Available 
as ASEE reprint. 
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versity can teacl 


} leaving to indus- 
trv the t isk of education in the practice 
ind art of engineering). This change i: 
emphasis has ‘reased the demand for 
teachers who have obtained Ph.D le 
grees However the expansi n of indus 
trv into new scientific areas such as solid 
state devices and gas dynamics has ilso 
created demands for engineers with ad 
vanced degrees In 1958-59. the U.S. A 
graduated only 714 Ph.D.’s in engineer- 
ing. Less than 40°% of these went into 
education. Hence, it ipparent that 
much of the teaching will necessarily be 
nea ] 


done by individuals without the educa 


tional background which might be de- 


, , 
sired. Included among the se teachers 
1 
ust be graduate students who are them 
} ] } ] 
selves Working fo! idvanced aegrees 


This is becoming the accepted Way ot 
beginning as an engineering teacher 
We hav » found that a pe riod of tea h- 
ng during graduate work has advantages 
for all concerned. The graduate studen 
finds that in analyzing his subject i 
preparation for presenting it to the under 
graduate student he strengthens his own 
understanding of fundamentals in a way 
which cannot be dup! cated by any other 
method. Th student he teaches als 
finds the vouth of the tea her often 
makes him more understanding of the 


difficulties nvolved and the university 


finds that onlv if a graduate student has 
the opportunity to teac h does he become 
intrigued with the possibilities of teach 
ing asacareer. After all trast wit 
situations in many academic field en 
gineer, when he chooses to prepare for 
the professi m, decides that he would 
like industry. Hence, definite steps t 
give experience in teaching betore a grad- 
uate has left the universitv are ] st 
essential if engineering education 
attract the needed personnel to its 1 

But the use of increasing numbers of 


graduate students as teachers lends em- 
ent in the Evaluation 
Report, “Newer members of such a group 
of faculty 


the techniques of teaching.” 
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phasis to the statet 


will usually need guidance 


Until a few vears ago the practice in 
the U. S. A. with respect to recruitment 
ind devel pment of faculties was often 
juite haphazard. When a graduate en 
yuld like to teach, 


ied with open arms. But 


gineer indicated he 
} ] 
he was weicon 
1 
r 
I 


is introduction to teaching all too com- 


monly consisted in assigning him to a 
7 J 
class, giving him only 


a set of experiments 
or a textbook, and leaving him to his own 


devices If the course was taught by 
several instructors svilabus or outline 


{ topics was added, and he was made 
1 member of a departmental committee 
conducting the course and discussing its 
bjectives During the vears when ow 


s enlarged their staffs 


by only a small percentage in any given 
: | | * + 
ear, this method worked surprisingly 


vell. In universities, engineering faculty 
generally considered 
imong the better teachers. 
tribute to the inn: 
staffs and the fact that there was time to 
Also, the first en- 


rineering teaching experience was gen- 
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capabilities of our 


experiment and grow. 


erally confined to the laboratory with an 
older teacher available when the younger 


man ne eded he Ip 

Recent rapid expansions in industry 
and in engineering enrollments has 
changed the situation with regard to both 


the problem of recruitment and the need 


for more rapid development of engineer- 
faculties. As 
the levels of instructor and above 
of the total. Hence, 


1e most progressive institutions have 


yf 
] 
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7 
indicated, new faculty 


represent about 10 


been changing their practices and pro 
grams. The need for such changes was 
learly indicated by the sections I have 


iluation Report. At 
he national level the Committee on the 
Deve lopme nt of Engineering Faculties 
has devoted its atte 


1958-60 to a nationa 


ition in the years 
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l s udy of new and 
uccessful practices in these areas, and to 
f material intended t 
help attract able graduates into the teach 
ng profession. It has issued a report? 


published in the May 1960 issue of the 


Harold A. | ke, Executive Secretary 
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Harold A. Foecke, Assistant Professor of 
Electrical Engineering at the University 
of Notre Dame, served as Executive Sec 
retary for the period of this study. 

A booklet entitled “Teaching Tomor- 
row’s Engineers” was prepared and some 
20,000 copies distributed. This publica 
tion emphasized that teaching was an 
engineering career of the most challeng- 
ing sort. It also emphasized the impor- 
tance of resident graduate work for able 
students and pointed out that enrolling 
for such a program does not commit one 
to teaching, but lack of such enrollment is 
almost certainly a definite decision against 
such a career. CDEF also emphasized 
that in view of the fact that industrial re 
cruitment of graduates is so intense, it 
becomes the responsibility of every engi- 
neering teacher to present the excitement 
and advantages of a teaching career to 
his better students in order that they may 
have full knowledge of the alternatives 
available. The key to recruitment for 
faculties is felt to be with the teachers 
rather than administrators, although the 
latter have the responsibility of providing 
an atmosphere conducive to attracting 
engineers into teaching and _ retaining 
them in the field. A teacher devoted to 
his subject and to his students may be 
the strongest single factor in drawing stu- 
dents into the teaching profession. 

In order to study institutional develop- 
ments in recruitment and development, 
Professor Foecke visited some 29 insti- 
tutions and corresponded with many 
more to obtain typical samples of planned 
programs. The number and effectiveness 
of these are growing. They 
take the form of orientation programs, 
organized seminars on teaching princi 
ples, discussions among teachers of a 
common course, or consultation with and 
monitoring by experienced professors as 
group leaders. There is relatively little 
activity in the form of courses for credit 
given by Professors of Education such as 
is common in the preparation of second- 
ary school teachers. 

Three levels of faculty development 
have been identified. They are: 


generally 


1. Development of specific teaching 


skills. 
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> 


Ze Development of 
competence. 

3. Development of general educational 
competence. 


general teaching 


The first two are a necessity for the new 
teachers; the last is essential if we are to 
have them develop into educators men 
who can initiate and guide programs as 
well as teach courses. However, most 
organized programs at institutions deal 
with the first two levels while the actiy- 
ities of the ASEE are directed largely to 
the third. 

As an example of a particular program, 
the Pennsylvania State 
cently conducted a Summer Institute for 
Young Engineering Teachers on Effective 
Teaching sponsored by the Ford Founda- 
tion, the ASEE and the ECPD. Topics 


which were discussed included: 


University _ re- 


1. Engineering Education: Objectives 
and Place in the Academic World 

2. Principles of Learning 
3. Optimizing Learning in Lecture 
Recitation and Laboratory Classes 

4. Teaching Aids 
Tests and Examinations 


oO, 

6. Stimulating Creativity 

7. Instructional Planning 

8. Course and Curriculum Planning 
9. Evaluation of Teaching 


10. Research in Engineering Education 
11. Developing Professional Attitudes 


Leaders in the fields of psychology, 
education, and engineering were included 
as program lecturers and seminar direc- 
tors. 

Not only did this institute give selected 
young teachers an opportunity to studs 
and practice teaching pro- 
cedures, but a somewhat older group 
were included who had expressly indi- 
cated that they and _ their 
were interested in conducting similar in- 
stitutes at other locations next summer. 

The details of the many programs 
studied by CDEF are too extensive to 
discuss in this paper, and I must refer 
you to the committee report. It shows 
a growing effort in the U. S. A. to in- 
crease the effectiveness of the voung 
faculty member as a teacher and do it 
while he is still young. Increasingly, this 
is undertaken while he can still be sub- 


successful 
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iect to helpful criticism without losing 
his dignity, while he is still considered 
a learner in all aspects of his new profes- 
sion. As engineering itself grows out of 
the “cut and try” empiricism of the past, 
engineering teaching must also take a 
more critical and scientific approach to 
secure the effectiveness needed to handle 
the increasingly difficult tasks of the fu- 
ture. 

In the U. S. A. we are frank to admit 
that we have not solved our problems of 
faculty recruitment and development, but 


ve are working on them, some groups 
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great ardor and others with less. 


Many of these problems are similar to 


with 


those in other parts of the world. I have 
studied them briefly in such varying 
places as India and the Soviet Union. 


I was amazed to find how many of our 
problems were mutual ones. I am sure 
the members of this conference too will 
find that our similarities are greater than 
our differences and that we can each 
leave with ideas applicable to our own 
countries. Again, I express my gratitude 
ind enthusiasm at the opportunity to ex- 
change experiences with you. 


NUCLEAR ENGINEERING AT NEVADA 


A step towards the full development of a nuclear engineering program at the Uni- 
versity of Nevada was taken in November with the arrival of the first major piece of 
laboratory equipment, Dr. David Dickinson, department chairman, announced. 

A nuclear simulator which mimics the operation of a full-scale nuclear reactor 


has been acquired. 


The simulator, about eight feet wide, five feet high and two feet 


thick, is about the size of a set of filing cabinets grouped together. 


It is a training tool 


Dr. Dickins Th obser 


ves, and is “our first piece of laboratory 


equipment in the nuclear engineering program and one which will aid the program 


considerably.” 
To be offered at 


engineering. 


the University of 


A sub-critical assembly is also housed on the University campus. 
Nevada is the 


master’s degree in nuclear 





WOMEN IN ENGINEERING 


Rensselaer Polytechnic Institute has 


ts doors to voung women w ho want to stu 1) 


In a joir 


it statement issued by their presidents, Rensselaer 


] ] 


mnounced a new prog! im dé signed to open 


nee and architecture. 
and its Troy neighbor 


engineering, sci 
] 
] 


lussell Sage College, a liberal arts school for girls, said they will undertake in Sep- 


tember, 1961, 
d study at Rensselaer. 


“It will be possible for women to earn engineering 
facilities of Sage and social and extracur- 
of both colleges,” the statement said 


this program will have the two-f 


il 
t Rensselaer while enjoying the resic 
icular life 
“We hops 
nation’s professional engineering and scien 


se of existing independent college 


lential 


a program of affiliation whereby the female students will live at Sage 


d architecture degrees 


Sciel ea 


Id benefit of helping to increase the 


brainpower while making more efficient 


I 


fa ilit es.” 





Registration of Professional Engineers 
in the United States 


JAMES H. SAMS 


Executive Secretary 
National Council of State B 
of Engineering Examiners 
12 September 1960 


Registration is required of all engineers 
in the United States when their work 
affects the life, health or property ot the 
public. Laws have been passed by the 
fifty-three states and jurisdictions that list 
the qualifications required of those who 
wish to offer their engineering services 
to the public. These laws provide for a 
State Board of Registration for Protes 
sional Engineers to license those who 
meet these qualifications. 

Engineering has reached its 
recognition as a profession because of 


present 


the wise use of the engineering knowl- 
skills, and 
ments of those who have preceded us. 
available to 
us, and to future generations of engineers 
their accumulated knowledge and expert 
work have done much to 
develop the profession of en 


edge, creative accomplish 


Their willingness to make 


ness in thei 
gineering 
In considering the subject of registration 
it is therefore 
appropriate to briefly review the philos- 
ophy of registration and the history of 
licensure in the professions 


of professional engineers 


Philosophy of Registration 


The public has given us the exclusive 
right to practice engineering and it can 
that privilege at 
As long as we serve it better 
insisting that high 


education and experience 


take awav or modif\ 
anv time 
than someone else by 


standards of 


Presented at the Pan An im © 
gress on Engineering Educatio t the 
Pan American Federatio fez 
neering Societies, Bu \ 

gentina, Sept } ] ‘f 


met by tho ho offer their profes 
ional services to the public we shal 
merit its confidence and trust. The pul 


lic is going to be served in any particula 
field by those who serve it best. whetl 
the \ be engineers, lawvers docto1 
ministers or laymen 

Considet the difference between 


business and 


a profession. In a business 
transaction, each participant is assumed 
to be equally well informed and equally 
able to hold his own in the give and take 
of trade and barte rt well know 
“Let the buyer 


extreme 


maxim of the law wams 
beware.” At the other stands 
the professional man, presumably better 
informed in his specialty than the layman 
and serving as the champion and protec- 
tor of his client or patient. By 
nature, profe ssional sé 


its very 
rv ice requires 
relationship of trust and confidence. I 
order to receive the best engineering serv 
ice, a client must reveal to the engineer 
secrets of his finances and business which 
are frequently of the most intimate na- 
ture that should not be revealed to others 
Thus, the requirements that make it pos- 
sible to render the best service 
highly skilled, trustw 
man are those which also make 
the ruination of a profession if those in 


] 
IS place 
I 


by a 
orthy professional 
possible 
whom such confidence 1 happen 
to be charlatans or shysters 

It is at once obvious that a p Ifes- 
sional man cannot treat such a relation- 
ship lightly. The methods of licensur 
must insure that those seeking to enter 
the practice of th profession are ade- 


quately trained to rel ler skille | Service 
and that thev are ready to iccept the 


responsibility of protecting those whom 


thev serve 


| 
| 
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REGISTRATION OF PROFESSIONAI 


There are those in every profession 
who are so unaware of the nature of a 
profession and so willing to exploit it that 
they would ruin it { step or two above 
these is another group, f1 inkly resentful 

} 


f any obligation to render any servic 


hevond that which is involved in giving 
their best technical effort to their individ 
ual paying « lients. This is an unfortunate 
attitude for professional men who seem 
to be unaware of their other professional 

The leaders of the various 
recognize that professional 
much farther than de- 
voted and skillful service and these are 
stated in protessi mal oaths and canons 
of ethics. 

Hippocrates’ oath as used in the med- 
ical profession, the ceremony of the Iron 
Ring in Canada, and the 
Ethics for Engineers which is published 


obligations. 
professions 


bligations go 


Canons of 


by the Engineers Council for Professional] 
Development 
and canons. 


are tvpical of these oaths 


Ethics for engineers 
“Honesty, justice 
and courtesy form a moral philosophy 
ciated with interest 
among men, constitutes the foundation of 
ethics.” 


The Canon of 
states in its foreword: 


which, ass« mutual 


“As the keystone of professional cor 
duct is integrity, the engineer will dis- 
charge his duties with fidelity to the 
public, his employers, and clients, and 
with faimess and impartiality to all. It 
is his duty to interest himself in publi: 
welfare and to be ready to apply his sp: 
cial knowledge for the benefit of man 
kind.” 

This is the philosophy of the engineer 
ing profession. 


History of the Registration Movement 


When the life, health or property of 
the public is imperiled by unqualified 
or unscrupulous individuals, the public 
will soon insist on their legislative bodies 
passing a law to protect them and setting 
up agencies to determine that those who 
offer to practice the profession are prop 
erly trained and qualified to do so 

These 
coveres by engineers, go back many cen 
turies Since 1800 B.C. there have been 


T ? 
laws, affecting some work now 


iws to pI ‘tect the public from those not 
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Hammurabi 
a code about eighteen hun- 
fore the time of Christ, but 
the process of legally certifying an in- 
dividual for competence in advance of 


qualified in certain fields. 
deve loped 
dred vears b« 


practice came mn arly three thousand 
vears later in 1140 A.D. when Roger 
King of Normandy, required doctors to 
have a certificate of competence before 
they could practice. In the United 


States, it was not until 1883 that the 
dentists established the National Asso- 
ciation of Dental Examiners. This was 
later followed by the doctors, the phar- 
macists, the architects, the engineers and 
the lawyers 
wonder why the federal 
government does not control the registra- 
tion of the professions. The Tenth 
Amendment to the Constitution of the 
United States follows: “The 
powers not delegated to the United 
States by the Constitution nor prohibited 
by it to the States are reserved to the 
States or to the pe ople.” 

rhe right to regulate the practice of 
the professions is a right reserved by the 
tate, and each of the fifty states, the Dis 


some may 


r¢ ids as 


trict of Columbia, Canal Zone and Puerto 
Rico have passed licensing laws to gov- 
ern the practice of engineering, most of 
them with some special provisions to 


cover local requirements. A State Board 
of Engineering Examiners, or a similar 
body, is established by the law in each 
state to administer the law and to issue 
a license to practice in that state to those 
individuals who are found to be qualified 
by engineering education and experience 
satisfactory to the Board. An engineer 
must have a lice to practice engineer- 
In which he offi rs his 
if the health, life or 
property of the public is affected. 
Many applications of engineering do 
not fall in one of these 
are not subject to the 


ing in each state 


} 
professional services 


categories and 
registration laws. 


Those engaged in research, in engineer- 
ing teaching, in certain federal govern- 
ment work, in design of products for 


manufacturing corporations, and some 
registered 


However 


ry 


others are not required to be 
ler many of the state laws. 


manv of the corporations and manv of 
1 ? 
the government departments urging 
' 
t ng to become registered 


and offer various incentives to encourage 
them to do so. In some government de- 
partments and in a number of industrial 
corporations, the engineer is required to 
be registered in order to be elevated to 
certain positions of responsibility and 
this requirement is spreading. 

The first State Board of Engineering 
Examiners was established in 1907, not 
as might be expected in the populous 
East but in Wyoming, a rapidly develop- 
ing state which had considerable trouble 
over water conservation due to unquali- 
fied individuals practicing 
and land surveving. This condition drew 
together several reputable engineers in 
Wyoming to protect the people of the 
state. This small group of 
under able leadership, with their profes- 
sional reputations endangered by un- 
qualified practitioners, went to the legis- 
lature with a registration law for engi- 
neers designed for the protection of the 
public, and it was passed. The registra- 
tion movement in the United States was 
under way. Louisiana followed the next 
year and the movement slowly began to 
spread to other states. 

Recognizing the need for sound pro- 
fessional advice in the preparation of 
state laws to regulate the practice of en- 
gineering, the American Society of Civil 
Engineers asked their Registration Com- 
mittee to draft a guide to be used by the 
states in establishing laws to regulate the 
practice of Civil Engineering. Their first 
guide was published in the Proceedings 
of ASCE in 1911. The revisions which 
started in 1915 marked a change in pro- 
cedure. A cooperative effort, which in- 
cluded the founder societies and several 
interested professional groups, has_pe- 
riodically revised the Model Law to keep 
it up to date. The latest revision is just 
being completed by a committee of the 
NCSBEE, in cooperation with representa- 
tives of eighteen engineering societies in 
the United States 

The purpose of this document is to 
assist the states when thev feel revisions 
in their statutes By using 
this as a guide, the states will gradually 
change to more uniform laws for regulat- 
ing the practice of engineering and will 
bring nearer the day when reciprocity of 
engineering licensing between states is a 


engimeering 


engineers, 


are needed. 


\ : \ 
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reality, a condition devoutly to be de. 
sired by many professional engineers and 
an important function of the NCSBEE 

In November of 1920, representatives 
of seven of the twelve states which had 
examining boards met in Chicago and 
formed the National Council’ of State 
Boards of Engineering Examiners. Its 
objectives were to promote the public 
welfare by improving professional engi- 
neering standards through efficient ad- 
ministration of engineering registration 
laws, by encouraging interstate recogni- 
tion of registration of engineers; and by 
defining and maintaining national qualifi- 
cations for registration. The movement 
for registration laws continued and the 
roster for the 53 member Boards of the 
United States was completed in 1956 
when the Registration Act was passed in 
the Canal Zone. 

While licensure does involve some rec- 
ognition of attainments, it should be 
stressed that this is a recognition of min- 
imal achievements which are deemed 
adequate by the Registration Board to 
guarantee safe performance in the ap- 
plicant’s field. The Board, in effect, is 
expressing its confidence in the appli- 
cant’s ability to develop through profes- 
sional practice and to much 
higher performance as he learns the finer 


achieve 


points of engineering design. As Mr. 
E. L. Morris, a well known engineer and 
“The fact that 
an Engineer is licensed does not make 
more than does 


lawyer, has expressed it: 


him an Engineer, any 
a diploma from an accredited engineering 
curriculum, but at least the Board has 
assured itself before he is licensed that 
he has been trained and that he has some 
background.” 

The proceedings of the Third EUSEC 
Conference on Engineering Education 
held in Paris in September, 1957, has an 
excellent summary of the criteria for pro- 
fessional registration in a number of 
European countries and the United 
States. It reports that most of the coun- 
tries listed have certain titles fon qualified 
engineers which are protected by law and 
which are enforced either by a govern- 
ment commission or by the professional 


engineering society. In summarizing his 


report at the conference, Dean Saville 
said: 
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“In some countries recognition is ob- 
tained by graduation from some engi 
neering college recognized by law. In 
other countries recognition is obtained 
largely by corporate membership of an 
engineering society, as, for example, in 
the United Kingdom. Again, there is 
recognition not of the Engineer as such 
but of particular tvpes such as diplom- 
ingenieur and the like, and official stand- 
ing is granted there, frequently by par- 
ticular societies and sometimes also by 
the laws of the country. 

“The United States is unique in that 
there is a type of professional recognition 
given under the authority of the several 
states of the Union. It is a legal type of 
recognition which enables an Engineer to 
practice as a principal, to take personal 
responsibility for engineering works. It 
is not required for the ordinary em- 
ployees of engineering firms or of the 
Government and is not required at all fon 
employees of the Federal Government.” 

The practice followed in many coun- 
tries in which the curricula offered by 
the universities must be approved by 
government agencies is not followed in 
the United States. 
versity determines which curricula they 
will offer and their content. 
posed curriculum or its revision usually 
starts in the department surpervising the 
particular curriculum. After approval 
by the departmental staff, the approval 
of the school and college officials is re- 
quired before it is offered. In some in- 
stitutions the governing board of the in- 
stitution must also approve the curric- 
ulum content. With 231 colleges in the 
United States offering 4-vear curricula in 
one or more branches of engineering, a 
serious problem is faced by the licensing 
boards in determining the quality of the 


Each college or uni- 


The pro- 


engineering education received by the 
applicant. All state licensing laws pro- 
vide certain recognition for the comple 
tion of an engineering curriculum “ap 
proved by the Board.” 

With the possibility of a wide variation 
in subject matter and in the quality of in 
struction between institutions, it was im 
possible for each state board to make up 
in approved list of curricula. Several at- 
tempts to do so by state boards in the 


earlier years of licensing demonstrated 
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that a central agency of qualified profes- 
sional men would be required to produce 
a satisfactory list and keep it up-to-date. 
It was natural to turn to the professional 
The AIChE 
was the first American professional so- 
ciety to accredit engineering curricula of- 
fered by the colleges. The Engineers’ 
Council for Professional Development 
was established in 1932 as a joint group 
of the ASCE, ASME, AIEE, AIME, 
AIChE, ASEE and NCSBEE to carry out 
this and other functions related to all 
In 1940, 
the Engineering Institute of Canada was 
admitted and these eight organizations 


societies for this service. 


fields of enginecring education. 


have worked harmoniously together in 
ECPD to improve the quality of engi- 
education. The 24 member 
Council of ECPD is the final approving 
body for the annual list of accredited en- 
gineering curricula in the United States. 

It is the work of its Education and Ac- 
creditation Committee, composed of 15 
members, who call on over 200 engineer- 


neering 


Ing society approv ed inspectors each year 
to assist in the inspections and recom- 
mendations for accreditation of curricula 
in engineering which are scheduled for 
inspection — that throughout the 
United States. Each curriculum is con- 
sidered individually and the recommen- 
dation of the inspector is (1) not to ac- 
credit, or (2) to accredit for a specified 
period of one to five years, depending 
upon the strengths and weaknesses noted 
during the inspection. This report is re- 
viewed by the Education and Accredita- 
tion Committee and its recommendation 
to the Council may concur or may modify 
the inspector's recommendation. This 
list is widely used by the State Boards 
of Engineering Examiners as the “engi- 
neering curricula approved by the Board.” 
The latest list includes 816 curricula in 
A number of 
Boards will add a few curricula to this 
list when they are familiar with the cur- 
ricula offered by the institution and are 
satisfied that they meet the requirements 
as set forth in the licensing law of their 
particular state 


year 


156 engineering colleges. 


Requirements for Registration 


lo receive a license to practice engi- 


eering, an applicant must be of good 
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and 


charactei reputation with an ade 
preparation for practice through 
both education and engineering experi- 
satisfactorv to the Board. What 
the laws controlling 
the practice of engineering? The Model 


Law 


quate 


ence 
work 1s covered by 


defines it as follows: 


“The term ‘Practice of Engineering’ 
within the meaning and intent of this Act 
shall mean any professional service or 
creative work requiring engineering edu- 
cation, training, and experience and the 
application ot special knowledge of the 
mathematical, physical and engineering 
sciences to such professional services or 
creative work as consultation, investiga- 
tion, evaluation, planning, design, and 
supervision of construction for the pur- 
pose of assuring compliance with specifi 
cations and design in connection with 
any public or private utilities, structures, 
buildings, machines, equipment, proc 


esses, works, or projects 


An applicant may mect the 
ments for registration in several 
Since the requirements will vary 
one state to another, I shall us¢ 
outlined in the Model Law for this dis- 
cussion, as a large number of states have 
these requirements in their law. Later 
I shall cite some of the major variations 
from these requirements in the laws now 
in effect in the fifty-three 
territories. 

Applicants are considered in one of 
the following groups, depending upon 


r¢ quit C- 
ways 
from 


those as 


states and 


their formal engineering education and 
their experience: 

(1) Graduation plus experience, 
(2) Experience plus examination 
(3) Long established practice 
The first group, graduation plus experi- 
ence, requires: 


“Graduation in an engineering curriculum 


more from a school o1 


of four years o1 f 
college approved by the Board as of satis 
factory standing, and a specific record of 
an additional four years or more of ex- 
perience in engineering work of 
fang the Board and indi 
cating that the 


practice 


applicant i ym 
that in a 
’ a , " 

the evidence presented in the 


to the Board 


engineering, provide d 


plication does not ippear 
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conclusive nor w irranting the 


issuing of 


i certificate of registration, the applicant 

i) be re juired to present further evi- 
dence for the consideration of the Board. 
ind may tlso be requir 1 to pass an oral 
or written examinati both, as the 


> | . 
Board may determine 


The second group, experience plus ex. 


amination, requires: 


- necif 
A specific 


of ¢ xperience in 


record of eight years or mor 
work ot 
character satisfactory to the Board and jn- 


engineeri 


7 he oe 
icating that the applicant is competent 


Q ering, and passes a writ- 
ten, or a written and oral examin ition, de- 


knowledge and 


to practice engin 


skill ap 


gradua 


signed to show 


proximating that attained through 
tion in an approved four year engineering 


uITi¢ ulum. ‘ 


The third group long established 
tice, requires: 


prac- 


\ specific record of twelve years or mor 
of lawful practice in engineering work of 
a character satisfa tory to the Board and 
ndicating that the applicant is competent 
to practice engineering and providing that 
the applicant is not less than thirty-five 
vears of age 

In order to simplify the work of the 
the applicant completes a form 
furnished by the Board with the appli- 
cant’s biographical data, formal educa- 


tion, character refe 


Board, 


rences, professional so- 
ciety affiliations, previous registration, an) 
application made in another state which 


was denied, and his experience record 
Under each pe- 
riod of engineering experience, the ap- 
plicant is usually required to briefly out- 
line the most important problem that he 
had to solve and how he solved it. 
This is quite helpful to the Board in 
analyzing whether or not the applicant 
has had pi and 
whether or not he has had good engi- 
Che appli- 
cant is also required to break down th 
time on each 


listed chronologically. 


training, also 


ore ve 
IVTeESSIVE 


neering de sign experience 


major assignment into how 
much time he considers as sub-profes 
h professional and, of 


sional, how much 
much is on design. The 


this time, how 
name and address of the immediate su 
When the ap- 

Secretary ot 
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pervisor IS 
ed by th 


questi 


} 
plication Is recel\ 
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each of the references listed and to the 
character references to get first-hand in- 
formation on the character and engineer- 
ing ability of the applicant from thos« 
who presumably know him best. These 
are given appreciable weight by the 
Board in evaluating the application. In 
the case of a derogatory report, the Board 
usually weighs the evidence, sometimes 
asks for additional information, and some- 
times calls the reference by telephone to 
further amplify some statements. 

In one group are those who have grad 
uated in an approved engineering curric 
ulum. Based on the record, the Board 
decides whether the applicant is qualified 
for registration as a Professional Engineer 
or whether further evidence of his ability 
isneeded. While many of the state laws 
do not require written examination ot 
all applicants in this group, it is author- 
ized in the law. Unless an applicant's 
record is outstanding and also in orde1 
to facilitate an applicant's registration in 
another state at a later date, many state 
Boards now require a written examina- 
tion if there is any question about th 
engineering experience of the applicant 
This is especially true for those with less 
than twelve to fifteen years’ experienc 
under the supervision of registered engi- 
neers. The revision of the Model Law 
which is now being made will reflect this 
thinking and will probably require a 
written examination of all applicants 
Those over 45 years of age may be ex 
cused from the first eight hours of the 
examination which covers the fundamen- 
tals of mathematics, physics, chemistry 
and the engineering sciences, and be re- 
quired to take only the second eight 
hours which cover the principles and 
practice of engineering in the applicant's 
chosen branch of engineering. 

In a second group are those who did 
not graduate in an approved engineering 
curriculum, those who may have com 
pleted a curriculum not approved by the 
Board, or who may not have attended any 
college. Satisfactory completion of one 
or more years of an engineering curric- 
ulum is given reasonable credit toward 
the eight vears’ experience in engineering 
work required under this classification 
The experience must be in the nature of 
progressive training and self-study. It is 


found that much of the experience 
claimed by the applicant is of such rou- 
tine sub-professional character that it 
cannot be counted as “engineering ex- 
perience satisfactory to the Board.” If 
the Board is satisfied with the experience 
record, the applicant is then allowed to 
take the two-day written examination 
and when he passes it he is given his 
registration as an engineer. We find that 
the number of persons who qualify under 
this section of the law is rapidly decreas- 
ing as both the standards of engineering 
education and the requirements of the 
registration laws are being raised. It is 
expected that the number who will qual- 
ify to practice under this provision will 
be very small in the future, but we do 
not feel that we should completely shut 
the door to those who, by diligent study 
and work under the supervision of well- 
qualified engineers, may be able to qual- 
ify for registration. The revision of the 
Model Law will raise the experience re- 
quired from eight years to twelve vears. 

In the third group, long established 
practice, are those who have had many 
years of lawful practice in engineering 
in some category that did not require 
registration but who may now wish to be 
registered or, due to a change in position, 
may be required to become registered. 
This is sometimes referred to as the 
“eminence clause” and it causes more 
discussion among engineers and particu- 
larly those on the registration boards than 
iny other classification. It is the general 
feeling that very few are eminent and 
this classification is being used very little 
at the present time, even though it is 
in a number of state laws. The revision 
of the Model Law, now being completed, 
will probably not include any provision 
for eminence. 

An important activity of the National 
Council of State Boards of Engineering 
Examiners, to simplify interstate registra- 
tion for those engineers who have been 
registered in at least one state, is the Na- 
tional Bureau of Engineering Registra- 
tion. On application, this Bureau issues 
a certified record to qualified engineers 
after they have been registered in one 
state, if their professional records contain 
conclusive evidence that they are fully 

ympetent to practice engineering and 
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that they have actually had responsible 
charge of engineering work of magnitude 
and complexity and have made important 
engineering thereon. These 
certificates are good for five years and 
certify the record of the applicant, which 
he can use in applying to other state 
boards for registration. The records can 
be updated after five years. Thirty-five 
of the state boards accept the certificate 
as final and conclusive evidence and will 
issue a license to practice in that state 
based on the certified record. Fifteen 
additional boards accept this record as 
useful and supplemental data and give it 
appreciable weight in considering the ap- 
plicant for a license. Only three State 
Boards do not recognize the National 
Bureau certificate. 

After the passage of the Wagner Labor 
Act in the 1930's and its revisions under 
the provisions of the Taft-Hartley Act 
the engineering profession experienced a 
serious problem with engineers being 
forced into labor industrial 
emplovees. As a result of this, a move- 
ment was started by the engineering so- 
cieties to label them as trainees for the 
engineering profession in order to pre- 
vent the labor unions from forcing them 
into the union. A number of State 
Boards of Engineering Examiners in- 
stituted the title of Engineer-in-Training 
for students who graduate in an ap- 
proved engineering curriculum. The 
are allowed to take an eight-hour written 
examination upon graduation and when 
they pass this examination they are. is- 
sued a certificate as an Engineer-in- 
Training. A few states do not require 
the examination of graduates of an EC 
PD accredited curriculum. This clas- 
sification does not give them a license to 
practice engineering but it does establish 
them as potential engineers. A student 
who has completed a curriculum which 
is not on the approved list of the State 
Board and who has completed four years 
of engineering experience is allowed to 
take the eight-hour written examination 
If he passes, he is also classified as an 
Engineer-in-Training by the State Board. 
This classification marks the E.I.T. as a 
future professional and, under an amend- 
ment to the Taft-Hartley Act regarding 
professional employees, the E.LT. is ex 
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unions as 
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empted from required union membership 
when he is employed by a company 
which has a union shop 

When the E.I.T. applies for his engi- 
neering license, he is given credit for the 
examination required on the fundamen- 
tals if certified by a written examination, 
which usually takes the first eight hours 
of the examination schedule. This clas- 
sification serves several purposes: 


First, it gives the engineering graduate 
an opportunity to take that part of the 
examination which covers his college 
work while it is fresh in his mind. 

Second, it protects him from the pres- 
sure of labor organizers if he works for a 
unionized industrial concern, unless he 
wants to join the union. 

Third, it further instills in the young 
engineer a sense of professional standing 
and gives him an added incentive to com- 
plete his registration as an engineer at 
the earliest possible time. 


Forty-five of the State Boards have a 
provision for the E.I.T. classification 
Most of them provide for both the engi- 
neering graduate and the non-graduate 
as explained above. The program is con- 
sidered as a significant step in encourag- 
ing the registration of a larger percent- 
age of our engineering graduates than 
have done so in the past and also in in- 
stilling a better professional attitude in 
our future engineers. 

In order that you may more fully ap- 
preciate some of the difficulties encoun- 
tered by an obtaining a 
license to practice engineering in several 
states, I wish to point out some of the 
variations in the state laws. 

First, let us consider the graduate of 
an ECPD-accredited curriculum. — This 
applicant is a graduate of a curriculum 
accepted as “approved by the Board.” 
The committee on the revision of the 
Model Law of NCSBEE under the chair- 
manship of Col. William M. Spann of 
Missouri reported to the annual meeting 
of the NCSBEE last year that 26 Boards 
require these graduates to have four 
vears of engineering experience and pass 
a sixteen-hour written examination, twelve 
Boards require graduation plus four years’ 
engineering experience, and eleven other 
methods are used by the 


engineer in 


remaining 
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Boards, employing varying combinations 
of two to four years’ experience and seven 
to twenty-four hour examinations. 

For non-graduates, we find that twenty- 
six Boards require eight years of engi- 
neering experience plus a_sixteen-hour 
written examination. 

Eminence, long established practice 
and other methods vary and no particular 
pattern is indicated. For older appli- 
cants, eleven Boards have no special pro- 
vision, nine Boards use proven outstand- 
ing reputation as a basis, eight Boards 
use age 35 plus twelve years’ experience 
plus four years in responsible charge of 
engineering work and the others are quite 
variable, including such requirements as 
a minimum age of 35 to 40 vears, oral 
examinations, outstanding experience, or 
a specified number of years of satisfac- 
torv experience. 

The registrant in a state with the 
higher standards for obtaining a license 
will not experience any appreciable dif- 
ficulty when he applies for registration 
in other states. 
trant in a state which, to take an extreme 
case, requires only two vears’ experience 
following graduation and no written ex- 
amination. About a year later his firm 
receives a commission to design a large 
industrial plant in another state. His re- 
sponsibility on the new assignment re- 
quires registration in the other state. He 
applies for registration and when he re- 
ceives the forms and a copy of the licens- 
ing law he finds that they require at least 
four years of engineering experience sat- 
isfactory to the Board and the passage 
of a two-day written examination. Since 
he does not have the four vears’ experi- 
ence, he cannot be admitted to the ex- 
amination and further action is postponed 
until he has had sufficient experience. 
The firm must now replace him with 
someone who can qualify for registration. 
This young engineer has lost an oppor- 
tunity for advancement through no fault 
of his own. Lax requirements for regis- 
tration in his own state caused false 
hopes to be built up both by the engi- 
neer and by his company. 


But consider the regis- 


Future Trends 
Thus, we see that in order to estab- 


lish rec iprocits of licensing between 
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states, considerable changes in the laws 
of a number of states must be made. The 
next question that arises is, “Shall we 
move up or down in our requirements?” 
If we are to improve our services to 
the public, we can only do this by mov- 
ing the requirements to a higher level. 
In doing this, however, we must profit 
by the mistakes of other professions and 
raise Our requirements at a reasonable 
pace. If we move too fast and put the 
requirements so high that many with rea- 
sonable qualifications are excluded, we 
will encourage abuses by those in power 
who are licensed and circumvention of 
the law by those excluded. At the other 
extreme of the spectrum, if our laws are 
so lax that the Boards are required to 
license those who are actually unqualified 
for engineering practice, we will bring 
the engineering profession into disrepute 
and the public will soon demand better 
service in other ways. The public will 
determine whether the benefits received 
can be better rendered by greater gov- 
ernmental domination or by no controls 
at all. So, for example, it is easy to 
imagine a once highly respected engi- 
neering profession disintegrated by the 
abolishment of registration laws and 
various segments of the practice taken 
over by scientists, engineers, plumbers, 
electricians, surveyors, technicians, me- 
chanics and unskilled apprentices at all 
levels, each claiming ability to perform 
more than they are qualified to do. 
History records the downfall of profes- 
sions that once enjoyed great power on 
account of abuses of that power. Take, 
as an example, the ministerial profession. 
In many countries at one time, the 
church and state enjoyed a verv close 
relationship. At one time in England the 
representatives of the church were state 
officials, holding seats in Parliament and 
operating ecclesiastical courts with the 
power to try and to punish a wide variety 
of offenses. Then consider the standing 
and the power of that profession in the 
United States today. One of the reasons 
for the migration to the United States 
was to obtain freedom from political and 
religious domination. The separation of 
church and state was a basic issue in the 
original union of the thirteen states that 
formed the United States of America and 
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the powers of the church in civil govern- 
ment were removed when the Constitu- 
tion was adopted. 

It is our responsibility to see to it that 
the engineering profession avoids both 
extremes and by a gradual increase in the 
requirements for admission to practice 
engineering that it sets a reasonable pace 
for the progress of professional standards. 

Thus, it will take years of work to ob- 
tain the emerging pattern of uniformity 
in the state laws. We probably will 
never realize complete uniformity of the 
laws in all states, nor is it necessary, if 
we obtain sufficient uniformity of the re- 
quirements for registration to make it 
possible for engineers to be registered in 
several states without undue hardship 
must be used in the revision of 
our registration The states with 
the higher requirements must move grad- 
ually higher as the training for engineers 


(‘are 


laws 
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is improved. Those states with lower 


standards tor registration must move 


faster to a more uniform standard with 
those states that have the higher r¢ quire. 
ments in order that the standards of the 
profession will be recognized and ace. 
cepted by the public, and in order that 
reciprocity of registration between states 
will become more widespread 

The fact that all of the states and ter- 
ritories in the United States, the provinces 
of Canada, and many other countries 
have registration laws to regulate the 
practice of engineering is strong evidence 
that the public demands them. We must 
now, through the cooperation between 
State Boards, develop policies and _prac- 
tices in the interpretation of our registra- 
tion laws to assist us in building up the 
engineering profession by giving proper 
appraisal to those who wish to practice 
engineering in the future. 





Teaching Positions Available 


ASSOCIATE PROFESSOR OF INDUS- 
trial Engineering, masters degree neces- 
sary, Ph.D. and/or P.E. desirable. Ma- 
jor interest and experience in production 
and operations research. Opportunity to 
succeed present department chairman in 
1962, and to develop consulting practice. 
Prefer engineer with considerable indus- 
trial experience who would like to enter 
teaching as a career. Salary open. Ma- 
ture engineer 40-55. North Dakota 


ASSISTANT PROFESSOR TEACHING 
position in mechanical engineering de- 
partment available in fall 1961. MLS. 
degree in mechanical engineering and 
some experience is desired. ‘Ten-month 


basis. Write to chairman, M.E. depart- 
ment, University of Nevada, Reno, 
Nevada. 

ASSISTANT PROFESSOR OF ENGI- 


neering Graphics and Machine Design. 
Must have M.S. in Engineering and some 
professional design experience. Teach- 
ing experience desirable. Begin in Fall 
of 1961. Delightful surroundings; affable 
associates. Write to: G. S. Dobbins, Act- 


ing Head: Department of Engineering 
Graphics and Machine Design, Univer- 
sity of Colorado, Boulder, Colo. 
MECHANICAL ENGINEERING. MAN 
required in the machine design area 
starting September 1, 1961. Excellent 
opportunity to teach and direct under- 
graduate and graduate programs. De- 
velop courses and research for a new 
Ph.D. which is 
sponsored heavily by local industries and 
a sizeable foundation grant. Salary and 
rank will depend on educational back- 
ground and experience. Write to J. W. 
Bunting, Head, Mechanical “Engineering 
Department, University of Cincinnati, 
Cincinnati 21, Ohio. 


Cooperative program 


MECHANICAL ENGINEERING 
teaching and research positions in heat 
transfer-thermodynamics and materials 
science. Attractive opportunities are 
available due to departmental expansion. 
Ph.D. required. Write to Donald M. 
Vestal, Jr., Head Professor, Mechanical 
Engineering, Auburn University, Aubum, 
Alabama. 
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OVERSEAS. ROBERT COLLEGE, IN 
Istanbul, Turkey, presents a challenge in 
education in a vital part of the world. 
West and Middle East are contributing 
side by side to the development of a 
young and vigorous nation. Opportu- 
nities are available in engineering, busi- 
ness administration and economics, the 
sciences, and the humanities. Graduate 
degrees required. Address inquiries to 
Dr. Howard P. Hall, Dean of Faculty, 
Robert College, Bebek Post Box 8, Istan 
bul, Turkey; with copy to the Near East 
College Association, 548 Fifth Avenue, 
New York 36, New York. 


“ELECTRICAL ENGINEERING: RE- 
cent Ph.D. or equivalent with interest in 
area of feed-back controls or computers. 
For combined research, graduate and un- 
dergraduate teaching starting September 
1, 1961. Rank and salary commensurate 
with qualifications. Also part-time in- 
structorships for qualified participants in 
M.S. degree program.” Write: Head, 
Electrical Engineering Department, Uni 
versity of Massachusetts, Amherst, Mas 
sachusetts. 


TEACHING POSITION IN ELECTRI- 
cal engineering open to teach machinery 
and other undergraduate subjects. Also, 
some graduate courses at night. M.S. or 
Ph.D. preferred. Appointment Feb. or 
Sept. Write to Head Electrical Engi- 
neering Dept., Akron, 
Akron 4, Ohio. 


University of 


TWO OPENINGS IN MECHANICAL 
engineering for young Ph.D.’s—one in 
thermodynamics-heat transfer and one in 
design. Research opportunities. Walter 
J. Seeley, Dean, College of Engineering, 
Duke University, Durham, North Caro- 
lina. 





PH.D. PROGRAM AT NEWARK 


The trustees of Newark College of Engineering have announced that the State 
Board of Education has granted the college authority to confer the degree of Doctor 
of Engineering Science in addition to the B.S. and M.S. degrees the college now 
offers in Chemical, Civil, Electrical, Industrial, Management and Mechanical engi 
The new doctoral program will be offered at first only in the fields of 


neering. 
Chemical and Electrical engineering. 
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MECHANICAL ENGINEERING—~AS 
sistant or Associate Professor to teagh 
Thermodynamics, Heat Transfer and 
Dynamics. M.S. degree required, Phy 
desirable. Rank and salary commengyll 
rate with qualifications. Position avails 
able January 30, 1961. Write E, 
Stensaas, Head, Department of Mechana 
ical Engineering, South Dakota School ¢& 


Mines and Technology, Rapid City 
South Dakota. 
CIVIL ENGINEERING ASST. PRO 


fessor or Instructor needed. M.S. De 
gree desirable but Instructors working 
toward advanced degree or one experis 
enced in the Highway field will be con 
sidered. Start February 1, 1961 or be 
fore. Write Earl D. Dake, South Dakotg 
School of Mines and Technology, Rapid 
City, South Dakota. 


PROFESSOR OF MECHANICS IN 
the area of advanced dynamics, elasticity 
Excellent Op- 
portunities for research. Starting salary 
to be commensurate with qualifications 
Ph.D. necessary for the 
higher ratings. Write to Central Civilian 
Personnel Office (MCGC), Wright-Paté 
terson Air Force Base, Ohio. Applicat 
tion on Civil Service Form 57 desirable 


and structural mechanics 


and experience 


PROFESSOR OF ELECTRICAL ENs 
gineering in the area of electronics of 
microwaves. Excellent opportunities for 
research. Starting salary to be commen 
surate with qualifications and experience, 
Ph.D. necessary for the higher ratings. 
Write to Central Civilian Personnel Off 
fice (MCGC Wright-Patterson Af 
Force Base, Ohio. Application on Civil 


Service Form 57 desirable. 
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